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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

A Summary

This report presents the results of analyses carried out (during September - October, 1997)
on possible alternative livelihood opportunities for fishermen mn the Negnl area who may be affected
by the declaration of the area as a marine park It 1s percetved that the fishermen will be displaced
to some extent as some areas will be closed and the fishermen will be obliged to travel further to fish
on more congested banks Anticipating these impacts, USAID/Jamaica 1s considering an extension
of the Development of Environmental Management Organizations (DEMO) project to provide
support for the fishermen m Negnl in finding and promoting acceptable alternative livelihood options
The major obyective for USAID 1s to stop and eventually reverse the degradation of the coral reefs
(to be included m the marine park) by addressing one of the percerved causes for the
degradation—over fishing

The approach consisted of conducting several rapid rural assessments (RRA) of fishing
communities 1n the Negnl area to elicit the social and cultural characteristics of the fishing
communities, and to obtain information on fisher family perceptions on fishing, the environmental
integnty of the coral reefs and the area 1n general, tourism, and alternative livellhood opportunities
In addition, an overview was provided on the biophysical characternistics of the area, including the
fishing and land-based resources and tourism

Based on the information obtained, three alternative ivelihood options were considered a)
fresh water fish farming (aquaculture), b) seamoss farming (mariculture), and c¢) sustamable tourism
Others were discussed, but later dismissed for being unrealistic as far as the Negril fishermen were
concerned In Montego Bay, for example, the team looked seriously at the prospects of investing in
mother boats and improved fishing gear and equipment (which would allow fishers to stay out
longer) This was quickly dismussed for the Negril fishermen as not applicable The majonty of fisher
farilies only have canoes and cannot travel far, and those who could participate would have nowhere
to go reasonably nearby where the additional fishing effort could possibly justify the mvestments
Other possibibities discussed were fishermen becomung reforesters of the watershed, or
farmer/gardeners, or other possibilities not related to fishing These were also quickly dismissed,
again by the logic expressed by everyone (including the fisher famihies themselves), that they are
fishers, not farmers or foresters or anything else

The main premuse of this report 1s that the proposed alternative livelihood options are
financially feasible from the fishermens’ perspective If the options do not make financial sense to
the fishermen participation will not be forthcoming unless direct subsidies and/or financial incentives
are offered The analyses carried out do not count on such subsidies or incentives 1n order to attain
financial feasibiity The results indicate that all three interventions are financially feasible based on
conservative assumptions This 1s to say that participating fisher families are likely to be financially
better off with the interventions than without them The harmful ecological impacts on the coral reefs
will presumably dechne in accordance with the reduced fishing effort USAID/Jamaica 1s, therefore,
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encouraged to pursue an extension of the DEMO project with a view to supporting the Negril fisher
families in acquiring the necessary skills and funding to implement the nterventions Several
conclustons and recommendations that USAID can incorporate into the terms-of-reference for the
extension of the DEMO Project follow

B Conclusions and Recommendations

Conclusion 1- The coral reef ecosystem off the Negril area has been severely degraded over many
years, due to natural and anthropogenic causes Excessive land-based nutrient inputs from coastal
development, particularly tourism, are major current sources of stress on these reefs The health of
the reefs will continue to deteriorate unless nutrient mnputs into the coastal waters are drastically
reduced

Recommendations pertaming to Conclusion 1

1 The Project should conduct an audit on the effectiveness of Negnl’s wastewater and sewage
management systems in order to determine the areas for priority remedial action, concluding
with the identification of and recommendations for the best available practice(s) for long-term
containment and treatment The recommendations should then be presented to key
individuals and institutions involved or concerned with wastewater and sewage management
systems in series of meetings and workshops with a view to identifying funding sources and
securing funding to implement the recommendations Detailled economic analyses of
alternative options should be an integral part of the effort In addition to providing much-
needed information for the existing hotels and tourism operators, the results of this effort will
also provide Negnl fishermen with much needed techmcal and economic information to
include 1n the detailed planming for the their own tourism infrastructure developments

2 The Project should, 1n collaboration with other stakeholders (donors, NGOs, NRCA and
others), determine the carrying capacity of the Negnl area for tourism-related development
so as to guide coastal resource management Factors to be considered should include beach
degradation, use intensity, shore/marine flora and fauna, water quality, utilities and services,
waste management, and socto-cultural and socio-economic impacts Of these, the latter 1s
particularly important-—correlating the mflux of tounists with the influx of local hopeful
tourism service providers who will not find jobs and have nowhere to live (other than
squatting), and whose presence will contribute to increased crime and continued
environmental degradation of the area

Conclusion 2: There 1s no active management of the fishery in the coastal areas utihzed by Negnl
fishermen The size and type of catch has declined over the last two decades mainly through habitat
degradation and increased fishing pressure Fishery stock will continue to dechne if there are no
appropriate management interventions
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Recommendation pertaming to Conclusion 2 The Project should fund an effort to define the most
effective control mechamsms for the local fishery in order to mumimuze the rate of stock depletion and
to assist 1n stock recovery The Plan for Managing the Marine Fisheries of Jamaica, the Draft
Provisional Management Plan for the Portland Bight Sustainable Development Area 1997-2000, and
broad based consultation with researchers, fisher families and local authonities, should be utilized
the development of a fisheries management plan for the Negnl area

Conclusion 3: Unsustamable and destructive fishing techmques such as spear fishing, seme nets
and dynanuting are also negatively impacting the coral reef and contributing to the degradation of
breeding grounds for juvenule fish This has been exacerbated by the increasing intrusion of fishermen
from other panishes now fishing in the Negnl Watershed It 1s, however, a sensitive 1ssue as many
local spear fishermen, aged 17-25, who lack assets such as boats and engines, will suffer from a ban
on these activities It 1s anticipated that, without other means of income, many spear fishermen may
turn to cnme or harassing tourists

Recommendations pertaining to Conclusion 3

1 The Project should target young spear fishermen participation in any proposed alternative
income-generating mitiatives to reduce the dependency on this type of fishing effort as a main
livehhood activity This should include workshops to enlighten the fishermen on the
ramifications of proposed marine park regulations as few fully understand the conservation
1ssues and percerve the regulations as in conflict with their nights

2 The Project should fund a study for the purpose of identifying the legislation needed to
address sea tenure nights in order that local fishing commumties can be protected from
external fishermen using destructive fishing techmques m local fishing grounds

Conclusion 4: The proposed marnine park zoning restrictions, intended to reduce and better manage
fishing activities within one mile of the shoreline will partially displace an estimated 70 percent of
fishermen currently active in these areas As fishermen without boats (as 1s the case of spear
fishermen), and those with boats but no engines, will not be able to fish in waters beyond one and a
half miles of the shoreline These fishermen represent the poorest fishermen in Negril as unlike trap
fishermen who can attend to land-based activities once their traps are set, fishing 1s the manstay of
therr livelihoods

Recommendation pertaming to Conclusion 4 The Project should target the displaced fisher
famulies for support in terms of alternative ivelhhood opportunities This should include training for
any of the alternative livelihood opportumties discussed 1n this report, as well as retraining in areas
that would provide fishermen with the needed skills to compete for employment 1n the marine park
or in park-related activites Some fishermen (at least one member from every community) are
presently employed in manne park imtiatives and reflect a greater understanding of environmental and
management 1ssues than other fishermen
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Conclusion § Lack of approprate tramming—it 1s concluded that the key institutions involved with
or on behalf of the Negnil fishing commumities (NRCA, NEPT, and others) are lacking the necessary
skills 1n economics and finance, management, marketing, and basic accounting The focus of any
effort intended to improve the economic conditions of the Negnil fishermen cannot be done without
rigorous economic mput and analysis  All alternative livelihood opportunities considered for the
Negnl fisher families must, at a mmimum, be subjected to analysis of the kind developed 1n this report
to demonstrate that fishermen would be better off with the proposed mnterventions than without them

Recommendations pertaming to Conclusion §

1

The provision of economic and financial analysis expertise should be added to DEMO’s
Project portfolio of techmical assistance as well as to the staffs of NRCA and NEPT
Specifically, 1t 1s recommended that the project will fund at least two mtensive traming
sesstons (of one to two weeks each) for different stakeholders One tramning session should
be held for NGO personnel involved with fisher families and/or the management and
protection of manine parks and/or reserves and the leadership of fishermen cooperatives The
second training session be held for key NRCA personnel to mntroduce rigorous economic
reasoning mto the decision-making process The objective of the first training sessions will
be to define the conditions under which proposed livelihood opportunities are financially and
economically feasible from the perspective of individual fisher families For the second
session, the objective will be to foster an understanding of and appreciation for the
importance of economics as an integral part of the decision-making process in natural
resource management The TA tramer conducting the sessions should remain mmvolved during
the DEMO extension period to work, i a consultative capacity, with the individuals trained

and follow up on specific proposals as they emerge (both on behalf of fisher famihies and other
priorities for the NRCA)

DEMO should fund basic training in marketing, management, and basic accounting
specifically intended for the fisher families The analyses of alternative livelihood options
presented 1n this report generate results based on the assumptions that the operations are well
managed and that the markets for the products are present, 1 e, that all of the seamoss and
fresh-water fish produced will be sold, and that the tourst facilities built will be occupied by
paying tounists While the assumptions used are conservative and probably realistic, they are
still only assumptions Fisher families still do not have the requisite skills in marketing,
management and/or accounting to ensure that the operations are profitable It s
recommended, therefore, that all economic feasibility work (recommendation 1) be
complemented with basic traiming in marketing, management, and basic accounting tailored
to the specific interventions proposed The fisher famihies interested in participating n
seamoss farming would benefit greatly from training 1n techmical and business management
practices and marketing of the products (whether 1t should be marketed as value-added
products and, 1f so, what would be the optimal production scenario, etc ) Furthermore, 1t 1s
equally important for the participating fisher families to acquire basic skills in accounting



1 INTRODUCTION
11 Background

The immment declaration of the Negnl and Green Island Area Environmental Protection Plan
and the Marimne Park has prompted USAID nto constdering options for the possible extension of the
Development of Environmental Management Organizations (DEMO) Project, including nterventions
to aid fisher families who may be affected by the declarations USAID’s main concern 1s to maintain
the ecological integrity of the coral reefs included 1n the marine park The current effort focuses on
one probable (albeit small) cause for the degradation of the coral reefs, namely the fishing effort by
some 500 to 600 artismnal fisher families in the area' The concern falls within the USAID’s mandate
under Strategic Objective 2 “Increased protection of key natural resources in environmentally
significant areas” (USAID/Jamaica, 1997) The goal s to reverse the trend of over fishing through
policy reforms and the provision of alternative economic hivelthood options

Thus report 1s the first step in the process of identifying where and how USAID could provide
support under the probable extension of the DEMO project A team of three consultants to the
DEMO project (Kjell Christophersen, Floyd Homer, and Jackie Grant) spent three weeks in-country
during the period September 20 - October 18, 1997 to interview key individuals and institutions,
collect data, and carry out the preliminary analyses presented in this report

12 The Problems

Full and part time fisher famihes in Negnl may be affected by the probable restrictions on
fishung and fishing effort in the area as a result of the Marine Park declaration If some areas in close
proximity to the beaches are closed to fishing, fishermen must travel further to reach different banks
where they are likely to catch less fish at lugher costs (because of increased congestion) The extent
to which (or if) fisher families will be affected, however, cannot yet be known because the Marine
Park has not yet been declared, nor has a management plan been prepared What 1s clearly observed,
however, 1s that a) fish catches have declined over the past several years with roughly the same
fishing effort, and b) fishermen will typically opt to increase their fishing effort to remain fishermen
instead of abandoning the profession and become farmers or doing something else to make a iving
So long as there 1s fish there will be fisher families 1n the Negnl area

Given these observations, alternative livehhood options are hmuted In the judgement of the
team, they must be related to their present profession or they will not work It 1s obvious, for
example, that the entire watershed inside the proposed protected area 1s degrading because of poor
forestry and/or agriculture management practices resulting i soil erosion on a large scale that
eventually drains into the marine environment and contributes to the degradation of the coral reefs
Moreover, the mncreased tounism 1n the area 1s accompamed by large influxes of people hoping (most

! Although the artisinal fishermen n the Negril area depend on fishmg for thewr hivelihood they are not
classified as commercial fishermen



often 1n vam) for employment in the tounism sector or as providers of tourism-related services More
often than not, these people do not find any place to live and their only option 1s squatting, often
along the river banks which contributes greatly to water-borne pollution of the rivers and the marine
environment These and many other examples could certamly translate into employment
opportunities for the fisher families They are not considered n this report, however, because
fishermen will not likely choose to become reforesters of the watershed, nor will they choose to
become employees of hotels or tourism-service mstitutions’ Because fisher families will hkely opt
to remam independent, the alternative livelihood options analyzed here are imited to those within the
full control of the fisher families and are fish- and/or water-related

13  Possible Sources of Funding

It 1s envisioned that USAID’s mandate 1n the proposed extension of the DEMO Project will
be to build capacity through traming and technical assistance (TA)—not to directly fund the field
activities themselves If the fishermen ask for infrastructure on a conveniently located beach to house
the cooperative offices, provide repair facilities for the outboard motors, and the like (as have the
Negnl fishermens’ cooperative), USAID will not provide this free of charge to the fishing
commumties If the proposed activities are judged financially feasible (bankable), on the other hand,
USAID could play a major role by focusing on how the communities could obtain credit to implement
the mterventions This could range from providing credit guarantees on behalf of the fisher families
vis-a-vis the lending institutions, to providing techmcal assistance to the fishermens’ cooperative n
how to develop bankable proposals and presenting them to the lending institutions  What 1s important
n this respect 1s that USAID plays a major role in securing funding for the field activities from the
vartous agencies including a) local banks, b) international development banks, ¢) USAID’s NGO
Grants component 1n the upcoming C-WIP Project, d) the European Unton (EU), e) The
Environmental Fund of Jamaica (EFJ—US $23 million), and many others *

14  Approach, Analytical Model, and Limitations
141 Approach

Background information on the status of the fisheries, fisheries management practices, coral
reef, tourism and other resources in the project area were gathered from existing pubhcations and

? Fisher famihes almost unammoushy preferred to remann as fishers or mn fish-related activities, based on the
RRA results

* The standard answer to the mevitable questton of where to find funding 1s to seek it through other projects
and/or donors Donors however usually have their own mandates carved out project regions and limitations on the
specific mandates of their projucts—more often than not  outsiders  do not qualify for funding Tn Jamaica however
the eastence of several fundimg mstitutions that support bankable proposals may prove to be the answer (o this problun
for the Negnil fisher fanmlies so long as proper econonmc and financial yustification accompany the funding applications



through interviews with key individuals from state and private agencies, as well as from non-
governmental organizations

The approach to determining the alternative livelthood options for the Negril fisher families
i1s based on a) rapid rural appratsal (RRA) of fishing communities, and b) the priorities expressed by
the leadership of the Negril Fishermen Cooperative of 1992, Ltd (NFC) Neither of these may
adequately reflect the pnonties of the entire population of some 500 to 600 fisher families in the area
because all of them did not have the opportumty to state their priornities  Moreover, the NFC exists
largely on paper—it does not necessarily reflect the priorities of all fisher famihes 1t 1s important to
note 1n this context that the strong independence characterizing the Negnl fishing commumnities will
preclude arrving at any sort of consensus as to what the true priorities are  The team hstened to the
priortties expressed by the fishermen interviewed, therefore, and selected those that met with the
fewest common objections among them The mterventions analyzed, therefore, are not endorsed by
all fisher families for many reasons, but those who object are fewer than those who endorse

In most cases, the analytical perspective 1s that of the individual fisherman, not the fishing
community or the NFC This 1s in recognition of the fact that fisher families are independent and
work best 1f not constramned by a management structure of some form (where the fishermen become
employees of an orgamization) The function of the cooperative should be to serve the individual
fisher famihes as they pursue their self interest m the form of providing inputs at wholesale prices
The cooperative, ideally representing all fisher families, should be able to procure most all mputs at
wholesale prices that where the fishermen and cooperative share the savings generated by the
difference between retail and wholesale prices

142 Analytical Model

The analyses n Sections 4 and 5 were carried out on spreadsheet using Lotus 123 version 5
The analytical model developed for purposes of the study allows the user to determine the financial
feasibility of the proposed field iterventions from the perspective of the individual fisher families, per
mtervention, and in the aggregate in accordance with specific targets As such, all results are
expressed i terms of net present values (NPV) and internal rates of return (IRR) where approprate’
The IRRs are not presented where the nature of the cash flows 1s such that multiple answers are
probable, or where there are no negative cash flows® The analytical time horizon for the analyses 1s
15 years to account for all capital investments and recurrent costs over a relatively long time period

4 The actnv ity analyzed 1s judged financially feasible if the NPV 1s equal to or greater than zero and 1f the IRR
15 equal to or greater than the opportumty cost ol capital (defined as the rate of return one could reasonably expect to
obtam from mvestments with risk levels sumilar to those analyzed)

3 Multiple IRRs are possible when the net cash flows (NCF) are uregular’ 1e negative numbers are followed
by positive numbers followed agan by ncgative numbers e If (here arc no negative numbers m the NCI the IRR
cannot be computed because there 1s no discount rate which can set the NPV equal to zero In this case the NPV must
by delmition always be positive—it can never be zero



The model 1s structured to allow users to nput different variables and thus generate different streams
of costs and benefits

143 Limmtations

In the brief ime available to carry out these preliminary analyses on behalf of the Negnl fisher
families, several limitations are obvious First, only a relatively small fraction of the 500 - 600
families 1n the area were nterviewed, hence the analyses do not necessarily reflect the views of all the
farmlies Second, the fisher families were not all interested 1n the same alternative livelihood options
For example, the majonity of respondents interested in the tourtsm market were already involved with
tourists (snorkehing excursions and the like) to some degree and were interested mn adding to therr
options 1n the tourism field Other fishermen were not interested 1n tourssm at all and preferred
assistance 1n other areas such as deep sea fishing, manculture and aquaculture Third, marketing
studies for the products or services produced as a result of the alternative livelihood options discussed
here were not carned out It was assumed 1nstead that the products and services produced could be
sold Fourth and last, the alternative livelihood options subjected to analysis are but a small fraction
of the many opportunities available to the Negrnil fisher famiies It 1s not at all certain that the

interventions included will be implemented in the magmtudes envisioned, nor in the configurations
presented

Other options were discussed but dismissed for being unrealistic as far as the Negril fishermen
were concerned In Montego Bay, for example, the team considered the prospects of investing n
mother boats and improved fishing gear and equipment (which would allow fishers to stay out
longer) This was dismussed for the Negril fishermen since the majority of fisher famulies only have
canoes and cannot travel far, and those who could participate would have nowhere to go reasonably
nearby where the additional fishing effort could possibly justify the investments Other possibilities
discussed were fishermen becoming reforesters of the watershed, or farmer/gardeners, or other
possibilities not related to fishing These were also quickly dismissed, again by the logic expressed

by everyone (including the fisher families themselves), that they are fishers, not farmers or foresters
or anything else



2 THE NEGRIL AREA RESOURCES AND RESOURCE USERS

21 Introduction

The Negnil study area 1s located on the coast at the western end of Jamaica 1n the panishes of
Westmoreland and Hanover For the purpose of this assignment, the boundary of the study area 1s
consistent with that used in the Negril and Green Island Area Environmental Protection Plan (1995)
which utilized the 1991 enumeration district boundaries and those of the Negnl watershed

Negril has evolved from a fishing village to a vacation resort area during the last 20 years,
leading to a change in the nature of the landscape primanly along the coastal strip which is now
domuinated by hotels, cottages and guest houses

22  Negnl Area
221 Biophysical Characteristics

The Negnl Development Plan (1994) had divided the area into four charactenstic sections,
namely a) a senes of white sand beaches separated by coral promontories runming north-south along
the coast for about 12 kilometers, varying in width from 61 meters to 366 meters, b) the Great Negril
Morass, a wetland with an area of about 2,428 hectares located directly inland from the beach strip,
c) a strip of hugh ground to the east of the Morass, sloping to steep rnidges and heavily vegetated
mestone hills, which serve as the aquifer recharge area, and d) the Negnil Hills, composed of rugged
limestone nising to a hittle over 152 meters at the highest point, adjoining the rocky coastal shelf three
to six meters above sea level, containing faults, caves, crevices, sinkholes and fossil reefs

Abundant flora and fauna have been recorded by the NRCA and the Traverse Group (1981)
for the Negnl Morass These include 136 plant species of which 14 are endemic, including the Royal
Palm (Raystorea princeps), 27 species of fishes, and 52 species of birds which include the Little Blue
Heron (Florida caerulea), Green Heron (Butorides virescens), Northern Jacana (Jacana spinosa),
and the Pied Billed Grebe (Poditymbus podiceps) as the most commonly observed aquatic birds

The coastal marne environment of Negril 1s composed of fringing coral reefs, sea grass beds
and sandy bottom lagoons which are habitats for several species finfish and shellfish caught by the
fishing community NRCA and the Traverse Group (1981) identified 43 species of commercially
important juvenile fishes in the near shore Negnl area Although the health of coral reefs had
detenorated 1n recent years, Goreau (1992) found that the common types of coral in Negnl were
Millipora sp , Madracis sp , Agaricia sp , Montastrea sp , and Siderastrea sp

222 Fishery Resources

No detailed survey of the fishery resources was ever conducted for Negril The Plan for
Managing the Marine Fishenes of Jamaica (1997) and discussions with Negnl fishermen, however,



indicated that several species were the main targets depending on the location and time of the year
The major target species for shallow shelf and reef fisheries were Hind (Serramidae), Parrotfish
(Scaridae), Grunts (Pamadosydae), Tnggerfish (Balistidae), Squirrelfish (Holocentridae),
Surgeonfish (Acanthur idae), Butterflyfish (Chaetodontidae), Conch (Strombus gigas) and Lobster
(Panulnus argus) The target species for deep slope fisheries were Snapper (Lufjamdae) and
Grouper (Serramidae), and for large pelagics were Tuna (Scombroider), Billfish (Istiophoridae),
Dolphinfish (Coryphaena hippurus), Wahoo (Acanthocybium solandri), and Shark (Elasmobranchir)

The fishers had commented on the noticeable decline 1n the abundance, size and type of catch
over the past two decades, which was consistent with the observation of researchers and fishers
elsewhere in Jamaica Since 1976, the Jamaican fishery was characterized by declining catch rates as
fishing intensity increased, for example, the catch per umt effort in 1981 had declined by 59 percent
relative to the 1968 value (Aiken, 1992)

223 Land-Based Resources

The upland areas are predommantly hmestone of exploitable commercial value for the
construction industry and several small quarries are 1n operation The limestone hills, particularly
those to the east of the Morass are covered by secondary vegetation, moist forests and dry forests
which protect the watershed and provide valuable habitats for several species of fauna Some
harvesting of local timber 1s done for the building of fishing canoes, light construction, tool handles,
and as fuel wood, however, the extent of this activity has not been quantified

The main source of raw water 1s the Orange River Blue Hole and the Fish River Blue Hole
which supphes Lucea and Negril, and will provide 7 5 million gallons per day through the Lucea
Negnl Water Supply Improvement Programme to satisfy demand up to the year 2015

224 Tourism

Negril 1s largely known as a “sun and surf” tourism destination because of white sand beaches,
perceived clean water, beautiful coral reefs, and abundant opportunities for water-based recreation
activities The low and lugh seasons are January through Apnl and May through December,
respectively, as indicated in Table 2 1 The number of bed mghts sold in Negril increased from
967,000 1n 1993 to 1,037,000 bed nights in 1996, an increase of roughly seven percent over the 4-
year period Because of an 18-percent increase m the number of rooms, however, the average annual
occupancy rate has declined from 67 8 percent in 1993 to roughly 60 7 percent 1z 1996 (still a farly
healthy occupancy rate compared to many other resort destinations) One additional large hotel
(more than 200 rooms) 1s currently under construction, and two more are planned for 1998
According to the Jamaica Tourism Board, additional tounism developments (more hotels) will
probably occur over the next several years because the demand for beach access 1s strong and
growing Negril 1s also slated for funding under the Sustainable Development for Environmental
Tourtsm (SET) program whereby infrastructure mvestments in the beautification of the town,



sidewalks, and hiking trails, etc are made to improve and enhance the overall experience for the
tourists

Most of the large hotels offer all-inclusive tourism packages including meals and beverages,
as well as many recreation activities  Guests can sign up to use canoes and/or small sailboats free of
charge, they can take coral reef excurstons in glass bottom boats owned by the hotels, and participate
n snorkeling and/or diving excursions without any extra charges Guests who do not choose the all-
inclusive packages have choices of many restaurants mn or near Negnl

Table 2 1 Bed Nights Sold and Category of Rooms, Negril

No_bed nights sold, Negni 1993 1924 1995 1996
Lo season Jan - Apr 337053 374192 373908 402 202
Lo season room occupancy 729% 731% 712% 723%
Hi season May - Dec 620792 607 765 667 502 634 680
Hi season room occupancy 65 4% 579% 60 8% 549%
| Total 966,845 981,957 1,041,410 1,036,882
Year around occupancy rate 67 8% 652 9% 64 2% 60 7%
Category of rooms 1996 1994 1985 1996
No rooms m hotels with < than 50 rooms 520 703 743 862
Between 51 and 100 rooms 486 538 538 538
Between 101 and 200 rooms 659 464 464 464
More than 200 rooms 608 823 823 823
Total 2273 2528 2568 2687

Source Jamaica Tourist Board, Annual Travel Statistics, 1996

23  Resource Degradation

Over the last 25 years, vanous impacts from land based development and natural phenomena
have resulted m a decline of the health and abundance of marmne species Willilams and Polunin (1997)
summarized the chief stresses on reefs in the Caribbean as heavy fishing pressure, sedimentation,
from dredging and coastal development, excessive nutrient loading from human and agricuitural
sources, hurricane damage, die-off of the major invertebrate herbivore (Diadema antillarum), and

coral diseases

Goreau (1992) surveyed the reefs in the Negril area during November 1991 and found that
the corals throughout Long Bay were under moderate to severe stress from algal, sponge and soft
coral overgrowth, sediments, nutrnients, coral bleaching, boat and diver damage His comparison with
results from a 1960 survey, showed that by 1991, there was an almost complete elimination of the
two most common shallow water branching coral species (Acropora palmata and Acropora

cervicorhus), severe bleaching impact to the most abundant deeper water coral species, over-growing
of all corals by other organisms, and marked decrease in coral cover at mnshore sites

Extensive overgrowth of fleshy green algae, such as, Lobophora sp , and Dictyota sp , were
common in the 1991 survey and were attributed to nutrient enrichment from increased tourism
development There are currently about 400 hotels, guest houses, and cottages along the Negnil



coastline which accommodated almost 250,000 stopover arrivals in 1996 (Tourist Board, 1997)
Much of the wastewater and secondary treated sewage from these establishments eventually finds 1t
way to the sea through percolation and movement through fissures 1n the limestone substrate

Sewage effluent and wastewater were discharged into the bays in Negnl have not been
monitored with regular frequency, however, the available data show that at certain times of the year,
the water quality 1s within comphance Faecal coliform values higher than the standard were generally
recorded after flood and heavy rainfall events These events result in increased faecal matter being
washed into the coastal waters due to the associated large volume of water and the flushing of inland
areas The existence of squatter settlements along the bank of the South Negril River and gulhes

which discharge waters mto the beach also contnibuted to high faecal coliform counts (NRCA, 1996)

Faecal coliform levels at five sample points in Long Bay, taken in September, 1996, were
within comphiance The Negril Community Center Beach sample point exceeded the United States
Environmental Protection Agency standard (200 MPN /100 ml) by 50% during the same time period
as the other sites (NRCA, 1996) Faecal coliform levels at eight sample points along the Negril
Community Center Beach taken in August 1997, did not exceed bathing limits, however two
additional sample points at the mouth of the South Negril River were 6 and 17 times greater than
USEPA standards (Berger International Inc , 1997)

Nitrate levels at the same sites in the NRCA survey were within Environment Control Division
(ECD) standards (10 ppm) but exceeded the maximum threshold concentrations for healthy reefs by
4-8 times Phosphate levels at the same sites were within ECD standards (4 ppm) but exceeded the
maximum threshold concentrations for healthy reefs by 16-50 times for five sites and by 83 times for
the Negnl Commumnity Center Beach sample pont Bell (1992) and Lapointe (1992) had determied

014 ppm mitrogen and 003 ppm phosphorus as the maximum threshold concentration for healthy
coral reefs

Continued degradation of the habitat will lead to a reduction of fishery stocks and increased
fishing pressure will exacerbate the condition of the coral reef fishery There 1s currently no data
available on the stocking and sustainable yield, or on the carrying capacity of the shallow shelf and
reef fishery in Negnil Based on interviews with the Negril fishermen 1t 1s clear that there has been
a decline 1n the catch size and 1ts species composition over the past two decades despite increased
fishing efforts

24  Resource Users The Social and Cultural Context

241 Rapd Rural Assessment

Rapid Rural Appraisals (RRA) of six fishing communities around Negril were carried out in
order to a) establish the social structure of the fishing communities 1n the target area, b) determine

fishermen’s understanding of the rules and regulations likely to govern the Marine Park and the
knowledge-base of fisher families with regard to resource conservation issues, and c¢) identify the



constramts to peaceful partnerships between fisher families, other resource users and protected area
managers All (potnts a, b, and c) are intended to determine how fisher families may be involved in
the decision-making process relating to protected area management

Outsiders often perceive fishermen as uncaring perpetrators of marine degradation who lack
knowledge of environmental processes This perception was not confirmed by the RRA field work
The RRA Methodology consists of a set of tools and techmques which emphasizes local knowledge
and enables local people to analyze their conditions, perceptions and preferences and prepare their
own agenda for action RRA 1s, therefore, an enabling tool allowing fishermen to be heard, a
phenomenon not often considered in development planning It 1s an iterative and flexible approach
particularly appropnate to the investigation of complex, causal relationships such as the interaction
between people, their environment and the nstitutions that represent them

In RRA, the rehability of findings 15 assured through the use of techmques of tnangulation—
the vertfication and companson of information and perceptions through the use of different techmques
and sources to investigate the same key 1ssues In qualitative research, such as this, the in-depth
investigation in a relatively small number of commumnities 1s based on purposive as opposed to random
sampling, 1 e , identifying representative study commumties in accordance with criteria that reflect key
factors affecting the 1ssue under investigation Within these commumnities, the RRA 1s conducted with
sufficient numbers of groups as to be representative of the commumnities Participants in this study
were selected by key commumity informants and, except where otherwise stated, the information
produced 1s derived through consensus Thus 1s to ensure that the information reflects the general
perceptions of all participants and excludes individual bias The techmques applied 1n this study are
contextualized to reflect the sociocultural norms of Jamaican society

Eighty fishermen and 17 women representing 20 percent of the six fishing communities
presently under the auspices of the Negril Fishermen Cooperative 1992, Ltd (NFC), participated 1in
a series of RRAs carried out between September and October, 1997 In all studies, representatives
of the fishing commumities were present as key informants to the process The fishing communities
exanmuned were Green Island, Orange Bay, S Negnl River, Little Bay, Homer’s Cove and Broughton
(locally referred to as Brighton) For the purpose of this study, and as the fishermen themselves
requested, the division of the six fishing communities reflect the interest of three broad based groups,
Green Island/Orange Bay, S Negnl Ruiver, and the commumties of Little Bay which mcorporate
Homer’s Cove and Broughton

Pairwise ranking and matrix exercises were used to elicit fishermen’s perceptions of current
and alternative livehhood strategies whereas all of the fishing techmques were examined against five
criteria established by the fishermen Fishermen’s perceptions of the role of local and national
mstitutions were depicted through Venn diagrams which helped to generate debate on the sigmficance
of various nstitutions to local people and the levels of communication between fishermen and the
institutions and the role and influence of fishermen in forming the fishing cooperative agenda
Information regarding wealth, income levels and the division of labor by sex, were determined
through semi-structured interviews and transects A systems analysis of household types 1s contamed



in a table in Annex C Exercises were carried out 1 groups of 5-6 with key informants providing
support to all participants The meetings and interviews were recorded on tape

242 Fishing Techniques, Equipment and Costs

Fishermen from all communities visited use a wide range of fishing techmques which include
line fishing (both drop-line and strolling), fish traps, spear fishing, tour fishing, tuck net and seine
Among them, the use of fish traps is the most popular with more than 60 percent of fishermen
regularly using this technique

Fish trap sizes range from 18 inches in height up to five feet However, as the largest traps
are heavy and therefore difficult to recover, they are not normally placed at more than 30 feet depth
The fishermen are able to examine the size of the catch before retrieval by using a sheet of glass
placed on the surface to determine the amount of fish caught Large traps can be left for up to eight
days (but normally inspected every three) before retrieval if the view from the glass 1s not enough to
“fill your eyes” Small pots are left for up to four days, but can be left longer when poor weather
conditions prohibit fish from being attracted by the bait

The most commonly used bait 1s leftover bread from the bakery which 1s sold for
approximately J$150 for 10-15 loaves Roasted moray eels, pumpkin, cassava and coconut are also
utthzed The most common form of line-fishing bait 1s the soldier crab and skinned moray eel
However, fishermen generally consider sea urchins to be the most efficient bait but report that these
have largely disappeared from Jamaican waters over the last 10 years °

The most commonly used engines are between 25-40 horse-power with a life of between 5-10
years if well mamntamed’ The 40hp engne 1s the most popular as they can withstand greater pressure
and changes at sea However, the hfe of the engmne 1s dependent on many factors related to the
frequency of fishing outings, weather conditions, time spent at sea and distances traveled

The fish traps have a useful life of 10 to 12 months (but can be destroyed outright, in rough
seas) and, depending on the size of the trap and the mesh used, cost between J$3,800 and J$6,000
to build, including labor and matenials The cost of 25hp-40hp boat engines range from J$80,000-
J$120,000 To fishermen, the capital costs involved 1n fishing are high, especially since equipment
1s often lost or damaged A common concern 1s that the durable ‘Belgian’ wire 1s no longer sold
locally because suppliers profit more by selling cheaper, weaker wire

¢ A common perception 1s that sun-(an lotions washed into the sea from tourssts kill the sea urchimns
7 | ishermen mterviewed m Montego Bay said that the majority of outboard motors were poorly maintamed for

lack of mamtenance facihities spare parts and expertise Consequently the motors would rarely last more than two
years The situation 1 Negnl 1s sumilar to that i Montego Bay
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243 Income

Due to the unpredictable nature of the resource, the different techmques used, catch sizes,
seasonahty, and other ncome sources, the fishermen actively resisted the 1dea of fixing figures for
income levels Even rough estimates or ranges of figures were seen as overly determumistic and
simplified At Little Bay for example, catches of up 30/401b were reported to be common during the
running season (October) but not sustanable throughout the month Therefore 1t 1s only possible
to predict this size of catch occurring twice a week dunng that month Calculated at J$80 per pound,
income denved from fishing during October 15 between J$9,600 and J$12,800 Thus 1s a best case
figure On the other hand, fishermen at Orange Bay reported having catches of up to 80-120lbs
during October, producing significantly higher returns than those at Little Bay, Homer’s Cove and

Broughton®

These estimates were dernived from fishermen mvolved mostly wath trap fishing Deep sea line
fishermen who catch rarer vaneties of fish and can demand higher prices for their catch were equally
unable to reliably predict income derived from this type of fishing even on a weekly basis In fact,
they were unwilling to estimate figures, seeing the parameters of these calculations as too flexible to
allow meaning Much of the money earned from fishing goes back into purchasing of fishing gear

244 Marketing

The RRA revealed that demand for fish is generally greater than the supply No formal
marketing structure for trade exists in any of the fishing commumties within the Negnl watershed
Fishermen have regular customers who normally order fish in advance of the catch In Orange Bay
and Green Island, fishermen act as intermedianies for the sale of fish to customers who hve up to six
mules away Poor roads and lack of transport prevent the fishing communities of Little Bay having
access to local markets, (the closest being Little London, 62 miles away) and consequently most of
the fish caught 1s sold (cheaply) to community residents Small-scale local bars and restaurants are
the manstay of the fishing industry in Negnl Fisher families complain that their supply 1s not rehable
enough for large scale hotels to buy They report that large hotels purchase fish from Whitehouse
and Savannah-La-Mar (35 mules away) Many fishermen stressed the desirability of a simple buillding
i which buyers could wait for the catch

245 Organmization of Work

Between 20 and 25 percent of fishermen employ laborers to set large traps or assist in
strolling (long hne fishing at lugh speed) Laborers are paid 25 percent of the day’s catch and do not
share fuel or equipment costs The nisks taken by the boat owner with respect to the rapid
depreciation and potential loss of equipment, however, tend to reduce the social and economic
distance between boat owners and laborers

¥ Incomes from fishing are esumated for purposes of the financial analyses m Section 4 4 below
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246 Davision of Labor by Sex

Women are normally confined to shoreline activities due to the size of most small-scale fishing
vessels and degree of coordinated activity required in cramped work areas  Also, shoreline activities
do not conflict with child care responsibilities  Unlike many other fishing commumties in Jamaica and
the Caribbean, women in Negnl do not take on the buying and selling role Of the 17 women
participating n semi-structured interviews, only two sell fish on a regular basis Primary activities
carmed out by women include running small grocery and hairdressing shops, bars, and employment
in the tourism industry, normally as unskilled staff in large hotels and beach resorts Most women
perceive fishing as a reliable source of income provided that the fishermen maintain and occasionally
upgrade their equipment and travel out to the cays where fish stocks are in greater supply The

women often provide financial support to their husbands and partners to buy fishing gear—they see
this as an investment

247 Local Perceptions of Poverty

Economuc well-being analysis revealed that, in general, poor fishing commumties percerved
poverty, not as an income-based phenomenon, but in terms of asset ownership Fisher famihes judge
their own wealth levels by their asset ownership The majority percetves that fishing technology with
the ability to improve boat speed, diversity, and catch size, would provide an escape from the
downward poverty spiral Fishermen percerve assets such as boats with high-powered engines as
enabling them to broaden and diversify their activities away from fishing in times of need and as a
saleable commodity n times of absolute disaster The vulnerability of their occupation makes them
see wealth as tied to the means of production rather than the stream of income

An all female focus group n Orange Bay associated economic well-being with ownership of
both human caprtal, through educational attainment and, like the fishermen, ownership of productive
assets such as hairdressing shops, bars and small restaurants Interestingly, however, though three
of the 17 participating 1n semu-structured interviews derived income 1n this way, they did not have
security of land tenure on their properties Wealth was also associated with physical mobility,
particularly the ability to travel outside Jamaica

Grven these findings, relative household wealth was defined by assets rather than income
categories—through a comparison of the physical assets owned agamnst the assets of those they
percerved to be better off Of the four household systems defined below, fishermen identified
categornies (b) but manly (c), as the household type which best described their wealth levels These
analyses were supported by transects and comparative analysis across the six communities visited

a) Multi-roomed concrete homes with fenced yards, tiled roofs, electric appliances

(refngerators, cookers, televisions, VCRs and stereos), indoor plumbing, flush toilets,
expensive furmshings and automobiles Occupants do not derive income from fishing
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b) 1-2 room homes, electricity for highting only, kerosene stove, hmited but average
quahty furnishings, well constructed pit latrines, small yards, bicycles and motorbikes
for transport Occupants normally have boats with engines

c) Homes partially constructed in a “piece by piece” fashon from roughly hewn
unpainted boards, one or two rooms, sparse furnishings, no electricity, water taps in
the yard (except n the case of the Little Bay commumities who purchase water from
vendors at J$100 for 40 gallons), poor quahty pit latrines, outdoor kitchens

Generally small canoe boats without engines

d) One-roomed wooden houses, hand-dug pit latrines, communal standpipes, wood fire,
lamps, “poor man’s concrete” (marl & lime mix), zinc roofing, substandard self-

constructed furmshings

Categories (a) and (d) are in a mmnornity in the commumties investigated Although most
fishermen 1dentify themselves under groups (b) and (c), many feel that their aspirations to the wealth
level associated with category (a) can be achieved if their vessels and marketing outlets are improved
Most fisher families have no transportation and travel on foot or use local taxis Few have cars
(between 6-7 1n each community) and a small number own bicycles and motorbikes

All fishing commumities are concerned that the lack of samtary facilities (dry toilets), poor
roads (1n remote commumities such as Little Bay), and inadequate shelter (from which to sell fish,
store equipment, and take refuge from rain) conspire to prevent effective marketing beyond their
immediate commumnity Fishermen were also concerned that human and other waste contaminates the
sea and presents a potential health hazard, due to the lack of sanitary facilities and waste collection

248 Credit

The fishermen see upgrading fishing equipment as a priority to improving the catch, although
the availabihity of credit 1s a major constramt® The Fisheries Division formerly assisted hicensed
fishermen by offering 50 percent credit on the purchase of boat engines This scheme no longer
functions as Fisheries were unable to retrieve outstanding loan repayments The problem of access
to credit 1s a major hindrance to fishing activities and solutions sought should be creative

249 Supplementary Livehhood Strategies

For the Negnl fisher familes, fishing 1s one component of a complex system mvolving
elements of agnculture, informal vending, tourism, remittances from abroad, and part-time work on
the fringes of the formal economy (e g tax: driving, construction) In most cases work patterns

? It 15 not uncommon for hishermen anywhere m response to duclining catches to priontize the upgrading of
fishing equipment and gear to allow them to fravel further This 1s not a panacea for the Negril fisher fanulies however,
mn view of the over fished condition of the fishing banks much further out to which they would travel if they had the gear
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reflect an almost equal division between land-based and sea-based activities The majonty of
fishermen’s marine activities are hmited to setting fish traps As one fisherman observed, the
advantage of using fish traps 1s that “while we are sleeping, they are working” However, fishermen
who do line or net fishing are likely to spend more time at sea Preferences for day or might fishing
also dictate the amount of time fishermen are occupied i land-based employment

The most common supplemental form of income for the fishermen 1s small-scale farming of
yam, cassava, bananas, plantain, potato, cocoa, pumpkin and melon Up to 50 percent of these
provisions are sold locally and the rest consumed by family and friends No-one interviewed felt that
expansion of farming activities was posstble as crops are planted on small plots, land 1s expensive, and
fishermen are unable to compete with locally-based large-scale farming  Garya 1s cultivated by almost
all fisher families and contributes significantly to income levels, however several communities
requested that details of this activity not be exposed Only 10 percent of fishermen are involved in
tourism-related activities and these are limited to offering boat trips on an ad hoc basis to passing
tounsts or relatives of fiiends visiting from overseas One fisherman from the S Negnl Ruver fishing
community has been forced to abandon lis eco-boat tours as insurance coverage costs J$56,000
annually and he could not compete effectively with the well-established hoteliers  Informal tourism
mitiatives are not seen as effective in increasing income Mariculture activities are being carried out
at Little Bay—only two fishermen 1n the community oversee this project

2410 Seasonality

Fishermen themselves divided the year into three seasons in Little Bay and two in S Negnil
River and Orange Bay, reflecting the fact that their calendar 1s weather dependent The main fishing
season 1s between May and October but all seasons are characterized by uncertanty This
unpredictability adds weight to the fishermen’s assertions that income levels are impossible to gauge
with accuracy and that land-based activities form a vital and intimately linked component of broad
based livelihood strategies which include fishing

2411 Reduction in Fish Catch

The results of time lines, pairwise ranking and scoring exercises dentified four key factors
perceived to be responsible for the general dechine in the fish population over the last decade

= The destruction of the coral reef by Hurricane Gilbert in 1988 1s generally accepted
as the first indication of dwindling fish catches The communities of Little Bay report

a 20 percent reduction of coral reef cover and a significant depletion of juvenile fish
stocks

» The proliferation of fishermen from communities outside Negnl (Montego Bay,
Lucea, Savannah-La-Mar, Great Bay, Black River and Parotee) using the fishing
grounds within the Negnl Watershed as alternative fishing sites The fishermen
believe that over fishing of the Pedro Bank (from Jamaican fishing communities and
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those located as far away as Honduras) has put pressure on fisherman to utilize the
resources of less burdened fishing grounds

Though fishermen were cognizant of the burden external fishermen (with bigger and
speedier boats) placed on their local fishing grounds, they failed to appreciate that
therr desire for improved fishing technology would result 1n burdening fishing grounds
elsewhere More importantly, the introduction of new or improved technology can
affect the distribution of wealth 1n a situation where the same fishing ground 1s used
by groups employing different fishing gears for the same or different resources

= Destructive fishing techmiques such as seine net, spear and dynamiting which displace
fishing populations and destroy the coral reef have also had a sigmificant impact on the
size of the fish catch over the last 3 years Though spear fishing 1s still popular with
young men (between the ages of 17 and 25 and who compnise about 20 percent of the
fishing population), spear fishermen from Lucea, i orgamzed groups of up to 20,
now regularly use the fishing communities as a fishing base upward of four days a
week, both morning and mght Fishermen report that the reef from Salmon Point 1s
“screaming” from the destruction caused by dynamiting Three perpetrators were
apprehended in July in a collaboration between NCRPS and the Negnl Police but
dynamuting still continues Only one semne net fishermen was 1dentified working out
of the S Negnl River who confessed to complaints agamnst um by other fishermen
from the area His justification for continuing was to ensure the health of hus family,
which 1llustrates the intensity of the conflict between local economic needs and the
wider ecosystem

- Coastal tourism-related development 1s reported as one of the reasons for reduction
m catch size Fishermen beheve the effluent from hotels and poor sewage facilities
kill the reef However, only key informants identified agro-chemical runoff from
fertilizers and waste from processing factories and linked this to rapid growth of
algae

2 4 12 Perceptions of Institutional Representation

Information denved from fishermen on mstitutional representation was ehcited in three stages
In most commumties, people recognmized five key institutions as having nfluence over the
management of their activities - NCRPS, NEPT, the NFC, the Fisheries Division, and the Urban
Development Corporation (UDC) Venn diagrams were used to elicit fishermen’s perspectives on
the significance and impact of the roles that these institutions have on their lives as well as forms of
assistance offered The final stage examined the degree of influence fishermen have in the decision-
making process and agendas of these institutions, and ways in which they could be improved Each
institution is dealt with separately below, and an example of the process can be found in Annex C
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= The fishing cooperative (NFC)

The majonty of fisher families feel that the cooperative does not represent their concerns  The
RRAs identified 20 registered members and all expressed disappointment that the cooperative agenda
(of which few are fully cogmizant) reflects the interests of the cooperative leaders, not the membership
at large Specfically, fishermen were disappomted that securing land tenure for a bullding from which
to operate remains unsuccessful after five years'® Fishermen see the major benefit of the co-op as
providing concessionary-rate gear, but to date this has not been established and fishermen continue
to purchase equipment from distnbutors in Whitehouse, Kingston and Savannah-La-Mar However,
registered fishermen continue to support the cooperative in the hope that land will be secured shortly
Fisher famihies at Green Island set up a fishing cooperative in the mid-70°s which faled due to internal
wrangling and poor representation

Fisher famulies are keen to be involved 1n the selection of new cooperative representatives in
key positions  As well as focusing on some of the 1ssues forwarded by the co-op agenda, fishermen
want the cooperative to garner government support in order to facilitate infrastructural development
as poor quality sales outlets and non-existent samitary facihities presently undermme attempts to

expand the range of the customer base Large hotel owners and tounst outlets buy fish from
Whitehouse

Fishermen want the cooperative to collaborate with the Fisheries Division and Protected Area
managers to prohibit external fishermen from using seine nets in the Negril Watershed They also
want to secure ownership to local aquatic resources 1n order to control the number and frequency of
spear fishermen from Lucea encroaching on their waters

L Protected area and marine park managers

Commumues displayed a greater understanding of the conservation issues related to
sustaimable fishing practices than of the role played by Marine Park and Protected Area managers in
Negnl The vast majority of fishermen were unable to distinguish between the Negril Coral Reef
Preservation Society (NCRPS) and the Negnil Area Environmental Protection Trust (NEPT), some
percerving them as one entity Apart from key informants, who represent their respective
commumnities on the NFC board, participants were unaware that the cooperative represented their
mnterests through the NEPT board

= Fishermen’s perceptions of the effects of marine park regulations
In the final part of the analysis fishermen were divided into two groups to contemplate

positive and negative effects of proposed marine park restrictions which will prohibit fishing activity
within one mile of the shoreline The 70 percent of fishermen in Little Bay who have canoe boats

1% This problem was apparently resolved during the tune period of the field work by the study team—the land
has been deeded to the fishermen represented by NFC
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without engines, feel their fishing activity will be severely reduced by the Protected Area as they
presently fish only 400 yards from the shoreline where the drop-off descends to approximately 200
feet Conversely, the Orange Bay and Green Island communities are likely to be restricted under
marine park regulations to fishing within one mile of the shore, but the drop-off depth of 200 feet 1s
at a greater distance from the shore and a higher percentage of fishermen own engines It appears
that fishing activities closest to shore will be most affected by the proposed Protected Area, and this
1s hkely to impact most on spear fishermen and canoe owners, the most vulnerable groups in

economic terms

Fishermen over 40 years old, who represent more than 50 percent of all commumty members
normally fish 1n the shallows in canoes They complained that they were entrenched fishermen,
reluctant to alter their current livelthood practices It was suggested by older fishermen at Orange
Bay that restnictions be placed on men under 50 and special licences 1ssued to those over 40 to allow
them to continue their current activities

Fishermen examiing the benefits of fishing restrictions feel 1t would protect juvenile and
breeding fish which, in turn, would increase future supply while simultaneously prohibiting spear
fishermen from destroying the reef and stealing catch from fish traps However, they suggested that
these benefits are likely only if strict comphance with Protected Area regulations are enforced In the
spint of ‘Participatory Momitoring’, they are keen to be involved in enforcement because they clearly
see the benefits to themselves in doing so At a mmimum, thus 1s likely to reduce the impact of the
gangs of outsiders, even if people do not inform on others from the same commumty Fishermen
responded posttively to efforts made by the Marine Park managers in constructing artificial reefs and
fish aggregating devices, and mariculture activities such as sea moss cultivation which may provide
additional employment for displaced fishermen Several fishermen are currently employed on a part-
time basts supporting marine park mitiatives that ultimately contribute to the sustamnability of the
fishing effort generally

25 Tourists

More than 1 1 mithon tournsts visited Jamaica m 1996 (not counting the cruise ship visits),
staying an average of some 11 mghts per tourist As indicated in Table 2 2, the biggest market share
by far are tounists from the US (nearly 67 percent), followed by a distant second, UK and Europe,
(nearly 18 percent) Canada, Latin America, Japan, and other comprise the remamning sources of
ongin for the tounsts visiting Jamaica, associated with relatively low market shares Visitation during
the low season, (January through April) 1s only 35 percent of the total

Table 2 2 High vs Low Season Tourism in Jamaica in 1996 by Source of Origin

Seasons us Canada UK & Europe  Latin Amenca Japan Other Total ,
Lo season Jan Apr 273459 46532 62 003 7409 7638 11353 408 394
Hiseason May Dec | 500387 55 683 146 363 11,319 14642 25661 754 055
Total 773846 102215 208 366 18728 22280 37014 | 1162440
Percent 66 6% 8 8% 17 9% 1 6% 19% 32% 100 0%

Source Jamaica Tourist Board, Annual Travel Statistics, 1996
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26  Agriculture

The Negnil Development Plan (1994) indicated that, in 1982, almost half of the male labor
force m Hanover and Westmoreland was mnvolved n the agricultural sector, however no statistics for
the current period were available Farming takes place mamly along the southern, eastern and
northern edges of the Morass and along the foothills of the Fish River Fruits, vegetables and yams
are the major crops grown by small scale farmers for the local market Small herds of goats and cattle
are also grazed n private pastures or adjacent public lands Ganja 1s known to be grown n this area

27  Legal and Institutional Developments
271 Policy

The Jamaica National Environmental Action Plan (1994) had set out policy objectives for the
management of environmental resources which, ter alia, aim to a) maintain the marme environment
and the termtorial waters at a quality appropniate for the designated use of ecosystem requirements,
b) minimize the impact of natural hazards and other environmental hazards on natural systems, c)
create attitudes and behavior which are responsible and onented to action in environmental protection
and the sustainable use of natural resources

272 Key Institutions

Responsibility for the management of coastal resources resides primarily with two key
agencies, namely a) the Fisheries Division of the Ministry of Agriculture and Mining, and b) the
NRCA The Fishenies Division 1s responsible for the management of marine and inland fishenies but
its effectiveness 1s constrained due to inadequate staffing, and the lack of a clear mandate and support
from within government (Fisheries Division, 1997) The NRCA has the legal mandate for the
management of coastal resources which include the powers for protection of flora and fauna, the
establishment of national parks, the setting of standards for water quahty, requirement of
environmental impact assessments where proposed activities may have a negative impact on the
environment, and approval of all plans for the development of beaches The NRCA may also delegate
the responsibility for management of a resource or an area to another agency or NGO

The Negril Protection Area as defined 1n the Negnil and Green Island Area Environmental
Protection Plan (1995) will soon be declared and 1ts management 1s expected to be delegated to the
Negril Area Environmental Trust (NEPT) NEPT was set up in 1994 and 1s governed by a Board of
Directors which includes representatives from the local community, Forestry and Soil Conservation
Department, Jamaica Constabulary Force, Jamaica Hotel and Tourtsm Association, National Water
Commussion, NRCA, Negril Area Schools, Negril Chamber of Commerce, Negnl Coral Reef
Preservation Society, Craft vendors Association, Negril Green Island Area Local Planning Authority,
Negril Resort Board, Urban Development Corporation, Westmoreland Health Department and
Whitehall Citizens Association
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A Negril Mare Park has been proposed and its establishment has been actively promoted
by the NCRPS since 1995 1t s likely that official delegation of responsibility for management of the
marine park will be given to this NGO when the park 1s legally declared a protected area The NCRPS
already conducts patrols 1n the proposed a marine park, mantenance of mooring buoys, education
and training of school children and resource users, and data collection

Admimstration in the Negnl area for local development also falls under the jurisdiction of the
Negnl Green Island Planning Authonty (development control), Urban Development Corporation
(land development and maintenance), Westmoreland Pansh Council (responsibility for public services)
and Hanover Panish Council (responsibility for public services) Fiancial constramts and mnadequate
capacity have restricted the effectiveness of these agencies in ensuring destrable levels of services and
development

273 Relevant Legislation

There are many Acts and Regulations which enable state agencies to undertake some measure
of control n the use of coastal resources, however, some of these Acts are outdated and are presently
being revised Enforcement of regulations has generally been weak, due to hmited manpower,
equipment and msuffictent political will, but collaborative arrangements among several agencies and
NGOs are being used to address this deficiency The following list of legislative instruments 1s not
exhaustive but 1s considered relevant to coastal resources management

Beach Control Act 1945

Exclusive Economic Zone Act 1991
Fishing Industry Regulations 1976

Fishing Industry Act 1975

Morant and Pedro Cays Act 1907

Natural Resources (National Parks) Regulations 1993
NRCA Act 1991

Public Health Act 1974

Town and Country Planning Act

Urban Development Corporation Act 1968
Watershed Protection Act 1963

Wildlife Protection Act 1945
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3 FISHERIES MANAGEMENT ALTERNATIVES
31 Introduction

The Jamaican fisheries are charactenized by increasing fishing effort, overcapitalization,
declining catch rates, declining real ncome to fisher families, negative trends in species composition
and value, reduction 1n fish mean size, and increasing conflict among fishermen, which may be
attributed to a lack of proper plans to provide for effective management and controlled expansion of
the fishing effort (Aiken and Haughton, 1991) The objective or obligations which management
should address must be made clear Usually, fisheries management n the Canbbean has been
primarily concerned with stock assessment and control of fishing effort Some islands have also

initiated attempts at stock replemshment for reef fisheries on a limited scale
32 Common Control Mechamisms

Since the fisheries in Negril 1s artisanal n nature, the foregoing description will not consider
control mecharusms for large scale commercial fishing operations Once the management objectives
have been established there are six basic approaches which have been used 1n reef fishery These are
described below

321 Zonmng

Many options exist for the regulation of human activities in coral reefs, typically, these involve
the setting up of a manne park or marine reserve with areas demarcated as anchorage, multiple use
(fishing and diving), recreational diving (no fishing, no anchoring), and all purpose recreational zone,
as 1s found in Saba, Netherlands Antilles In St Lucia and Dominica a fish nursery/sanctuary was
additionally designated and fishing was prohibited 1n this area In both the Saba Marine Park and the

Hol Chan Marine Reserve (Belize), the standing stocks of fish had almost doubled over a period of
four years (Polumn and Roberts, 1993)"

322 Closure

Closure for part of the year, usually duning the breeding season of selected valuable species,
such as, lobster, has been operational for many years in many Caribbean i1slands Generally, lobster
catching 1s prohibited between April and June of each year, and harvesting of the white-spined sea
urchin (7riprieustes sp ) 1s closed from January to August of each year Additionally, the closing and
opening of parts of the fishery for periods greater than a year in order to allow alternating periods of
harvest and recovery from harvest, has been tried in St Lucia This became necessary when the
seaegg (white-spined sea urchin) was over fished and harvesting was stopped for a period of two

" Any imphcations ol the current proposcd zonmg plan for the Park were not considered here because it

would only be comjecture In fact the plan will probably go through additional iterations n the near future as the Park
designation progresses towards reahty
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years during the early 1990's to allow recovery and formulation of a revised harvesting strategy This
was also done in Barbados between 1987 and 1989 Permanent closures of small areas from fishing

has also been utilized in zoning of marine reserves

323 Quota for Harvesting

Determiming an allowable level of harvest within a specified season and prohibiting harvest
once that level has been reached can be used to ensure that adequate stock 15 available  for
replenishment This approach depends on monitoring of stock size and site specific information on
the biology of the target species for gmdance in determining the quota This method has not yet been
used in the Caribbean for coral reef species

324 Equpment Restrictions

Prohibiting or miting the types of equipment or fishing methods have been used with varying
degrees of success in many 1slands Generally, fishing regulations have specified the mimimum mesh
size for certain types of nets or seines, and the banming of toxic chemicals and explosives for fishing
Regulations for marine protected areas i Saba, Bonaire, St Lucia and Tobago have prohibited the
use of spearguns

325 Species Size Limits

Establishing the mimimum and maximum size hmts for allowable harvest of selected species
in order to protect breeding stocks 15 a common strategy However, this approach requires
information from histonc data collection on distribution and abundance, as well as knowledge of the
biology for the target species In the Canbbean, some states have set a mimmum size of the carapace
(7 6 cm) for the harvesting of mature lobsters, and have determimed that only adult conch with shell
length not less than 22 cm or only conch with shells having a flared lip should be harvested
Additionally, lobsters which are moulting or berried (egg laden) are protected from capture by
legslation

326 Registration and Licensing

Registration of fishermen and their boats 1s a widespread practice in the Canbbean which
facilitates governments administration of the industry Registered fishermen are allowed access to
subsidized fuel, duty free concession on prescribed equipment and preferential access to traming
opportumties Registration allows for the monitoring of activities of fishermen and can facilitate
enforcement procedures Fishing licences are also granted which may or may not carry specific
restrictions related to fishing area, gear and vessel type, and permutted species for harvesting
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33 Control Mechanisms Used 1n Jamaica (Artisinal Fishery)
331 Zonng

The Montego Bay Marine Park 1s the only legally declared marine protected area in Jamarca
Several use zones were designated and fishing 1s prohubited in selected zones The offshore Pedro
and Morant Banks are used almost exclustvely for fishing

332 Closure

There 15 a closed season for lobster from 1% April until 30" June, and for conch from 1* July
until 30* October of each year Permanent closures of selected areas to fishing can be declared by the
Minster as a Fish Sanctuary under article 18 of the Fishing Industry Act

333 Equipment Restriction

The Fishing Industry Regulations prohibits the use of fry net or any shove net of any length
exceeding 3 66 meters Further, the regulations also specifies the mimmum mesh size for beach seines
as 3 17 cm at the bunt, 4 43 cm at the corners, and 5 08 cm at the wings The size of mesh for fish
pots/traps 1s not specified However, researchers in Jamaica have found that use of fish traps made
with 3 81 cm (1 5") wire mesh in Discovery Bay helped in reducing the fishing pressure and
ncreasing the yields in that area (Sary, Oxenford and Woodley, in press) Traditionally, traps have
been made with mesh of 3 18 cm (1 25"), and catches much more juvenile fishes than traps made with
larger mesh Some fishermen 1n Montego Bay are also using traps made with the larger mesh The
Montego Bay Marine Park has also banned the use of spearguns within its boundaries The use of
dynamite, poisons and other noxious substances for fishing 1s prohibited in Jamaica

334 Species Size Limits

The only size restriction n the regulations prohubits the catching or destruction of any spiny
lobster with a carapace of less than 7 62 cm 1n length 1t 1s also illegal to catch and bring ashore, or
destroy any berried lobster

335 Regstration and Licensing
Currently all fishermen are required to be registered and licenced Operational and socio-

economic mformation 1s collected at the time of registration Licencing 1s free of cost to the

fishermen and must be done annually Subsidies on fuel and duty free concessions on equipment are
available
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336 Proposed Developments

The Fisheries Department has prepared a draft Plan for Managing the Marine Fisheries of
Jamaica (1997) which 1s currently out for review and comments Action plans have been prepared
for shallow shelf and reef fishes, deep slope fishes, coastal pelagics, large pelagics, lobster, conch and
shnimp A revised Fishing Industry Bill has been drafted and 1s being reviewed by several interest
groups

The South Coast Conservation Foundation has prepared for the NRCA, a draft Provisional
Management Plan for the Portland Bight Sustainable Development Area 1997-2000 (1996) This
plan contains a section on fisheries management which emphasizes commumty participation and
collaborative management and includes details on the formation of a Fisher’s Association, a Fisheries
Management Council, and suggests a system of regulations for control of the fishery within 1ts
junisdiction A method for inuting the entry of fishers and boats nto the fishery 1s proposed which
may be workable in Negnl
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4 ALTERNATIVE LIVELIHOOD OPTIONS FINANCIAL ANALYSIS
41 Introduction

The financial analyses of three different alternative livelihood options are presented in this
section The analyses are anchored to specific sets of assumptions for each intervention and to
specific configurations of the interventions that will generate corresponding streams of costs and
benefits Both the assumptions and configurations can, of course, be changed in the analytical
framework which will then generate different results It 1s important to note that the alternatives
analyzed do not necessarily encompass all of the prionties expressed by the fisher famihes, nor do
they purport to fully solve the fisher families’ economic livelihood problems in view of the decline 1n
catches over the past several years The results of the analyses presented in this section can only be
regarded as preliminary since they are based on assumptions that are not well documented in the
literature—they were largely determied on the basis of field interviews and estimations of prices and
costs as observed and noted by the team during the field work The main purpose of the analysts 1s
to determune 1f the proposed interventions are financially feasible from the perspective of the Negnl
fisher families 1 a general sense, and, if so, give reason for USAID/Jamaica to pursue the matter
further in-depth 1n the planning for the DEMO Project extension

42 The Alternatives

The three alternative ivelihood options analyzed are a) fish farming (aquaculture), b)
seamoss farming (mariculture), and c) sustamable tourssm These three options were consistently
favored (or least disfavored) among the fishermen interviewed The alternatives were first presented
to the team by the fishermen cooperative management structure (but not necessarily, at that pont,
reflecting the priorities of the fisher families at large) When these options where brought up for
discussion during meetings with fishermen on the different beaches, they were news to some, rejected
as unworkable by others, and endorsed by yet others after the social and economic complexities of
each option had been thoroughly discussed Each intervention 1s briefly described below

421 Fish Farming Aquaculture

Fresh water fish farming (aquaculture) 1s viewed by some fisher families as a temporary
measure— an mncome-earning opportumty made available while giving the marine fisheries a pertod
of rest and restoration to eventually return to higher levels of productivity Other fisher families are
mterested n aquaculture because they are famuhiar with fish handling and fish markets and aquaculture
would afford them the opportumity remain independent operators Some fisher famlies are not
interested 1n aquaculture, however, because “ they are fishermen and not farmers ” The option 1s
probably more attractive to younger fishermen who may be more prone to accept alternative
livehhood options than the older fishermen It 1s also an attractive option in view of the fact that the
Government of Jamaica (GOJ) 1s promoting aquaculture by making suitable land available under
leasing arrangements through the National Investment Bank of Jamaica (NIBJ) to qualified applicants
In addition, the Fish Rural Aquatech Co (headed by Mr Maurice Reynolds) in Meylersfield
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(approximately V2 hour travel distance from Negnl) 1s also conducting techmical traiming m four to six-
month long certificate programs aimed at increasing the supply of qualified aquaculture techmcians
The current program has 150 trainees who will erther become aquacultunists themselves or technicians
in aquaculture operations The Negnl fisher families would be well advised to take advantage of this
tramming opportunity which also includes a small stipend from the Social Development Communication
(SDC—an arm of the GOJ) for the participants while n training  In addition, the program 1s also set
up to provide low cost loans to the participants to set up operations after completing the training
program

The major hmiting factors are the availability of clean fresh water and land The 1deal size of
operation 1s 1n the order of five acres and several ponds because the number of workers needed for
only one pond on one acre 1s the same number needed for up to five acres and several ponds
Relatively few fisher families ving near water sources and eligible land, therefore, will be eligible for
this intervention

The intervention consists of cash and time investments Cash investments are needed for the
construction of the pond(s) and the procurement of fingerlings Recurrent cash mvestments include
feed and the payroll for the workers

422 Seamoss Farming Mariculture

Seamoss (irishmoss) farming 1s technically feasible in the Negnl area because of an abundance
of reasonably well protected and suitable sites along the coastline, particularly at Homer’s Cove,
Little Bay, Orange Bay, Samuels Bay, and possibly Green Island Harbor In Caribbean waters there
are some 10 species of seaweed that can used for food and for which there are markets (Canar,
1997) The traditional use of the two most popular species—Gracilaria (producing agar), and
Eucheuma (producing carrageenan)—is 1n the preparation of milk-based drinks and puddings

Mariculture of this marmne algae typically mnvolves the procurement of planting matenal,
usually harvesting plants from the wild, or through importation, splicing the planting matenial through
a multifilament rope supported by floatation devices usually empty, sealed plastic bottles, and
anchoning the rope at both ends with used automobule tires filled with cement This whole assembly
15 sited 1n the sea 1n an area of calm water about 1-1 5 meters deep The plant grows outward from
the rope suspended 1n the sea Depending on growing conditions, the seamoss can be harvested
between 6-8 weeks after planting During harvesting the plant 1s cut back to within 2 cm from the
rope where 1t 15 allowed to regenerate vegetatively

The investments required consist of time and some cash for matenials Cash 1s needed for the
procurement of rope (three strands polypropylene rope, 3/4" thick), cement for the tire anchors, and
a simple shed for the drying and storage operations The time investments include setting the tire
anchors and outplanting plus the recurrent costs of maintaming the nstallation, and harvesting and
processing labor
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423 Sustamable Tourism

With respect to tapping into the booming tourist market in Negril, the fisher families have
essentially two options a) compete for the tourists who stay at other hotels in Negril for certain
activities such as guided diving, snorkeling, and glass bottom boat viewng (of the coral reefs)
excurstons, or b) compete with the other hotels with hotel or guest house facilities including full-
fledged all-inclusive packages While the former will cost much less (retrofit some of the fishing
vessels to accommodate tourists, and procuring a glass bottom boat, etc ), the competition 1s very
stiff from the many large hotels in the area who all have glass bottom boats and include such
excurstons in therr all-inclusive packages The latter option will involve major investments in tourism
infrastructure, including also the procurement of a glass bottom boat and vehicles to transport tourists
by road

The analyss presented below 1s for the latter option in view of the fact that land with beach
access n prime, yet undeveloped areas, has now been officially granted to the Negnl fishermen
These prime parcels of land offer the opportunity to integrate all functions envisioned by the
fishermens’ cooperative—central base of operations for the fishermen, repair facilities for vessels and
equipment, and a base from where to carry out tounism activities The niche for the Negnil fishermen
in the tourism market (as expressed by the cooperative management) 1s to blend the culture and
traditional ways of life of the fishing communities with the regular beach and water sports-related
activities offered by other hotels 1n the area, plus offer an ecological approach to tourism marketing,
1e, catering to tourists that are ecologically more aware The opportunity 1s present, therefore, to
offer all-inclusive tourism packages that are umquely different from those offered by others The
packages could offer a) all “sun and surf” services, b) exposure to cultural and traditional ways of
life prowided in accommodations based on sound ecological principles (as outlined in the
Environmental Code of Conduct for Hotels, 1997), and c) excursions with an ecological orientation
(such as to the Royal Palm Grove Park—a magnificent and ecologically fragile tourism destmation
only a few minutes up nver from Negnl town) Other ecologically and culturally oriented excursion
possibilities are well documented 1n the Gaudet report (1997) on eco-tourism

The proposed tourism ntervention 1s substantially more complex to analyze than the others
because 1t involves not only the fisher families, but tourism operators as well All involved must be
assured of the prospect of reasonable profits, otherwise the tour packages cannot be sold A small
10 to 12 room guest house facility 1s envisioned, constructed m accordance with traditional and
cultural esthetics, yet providing every comfort offered by other hotels in the area In addition to the
main guest house building, the site will also be used to provide the basic necessities for the
fishermen—a repair facility for the boats and outboard motors, the cooperation offices, and sales
outlets for fishing gear and accessories

43  Fmancal Analysis Assumptions

The assumptions used n analyses for the three interventions are summanzed in Tables 4 1 -
4 10 below The shaded areas in the tables indicate input assumptions—vanables that can be changed
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to generate different cost and benefit streams at will The mput assumptions are also described in
detail below

431 IDhscount, Cost and Price Appreciation Rates, and Labor Costs

In Table 4 1, the discount rate 1s a key vanable as 1t reflects the rate of return entrepreneurs
can reasonably expect to eam from alternative mvestments associated with a similar level of risk  In
most economic and financial analyses carned out for donor-funded projects, the discount rate
typically chosen 1s somewhere between 10 and 15 percent Since the analyses are carried out from
the perspective of the Negril fisher families, however, 1t 1s prudent to account for the financial realities
they are likely to encounter when they make their investments Jamaica’s rate of inflation has been
approximately 23 percent per year since 1989 The average nomimal rate paid for medium-term loans
(6 to 12 months) i the commercial banks 1s 55 percent (Planning Institute of Jamaica, 1995) When
adjusting for inflation, the real interest rate paid for such loans 1s approximately 25 percent'? For
purposes of the analysis, therefore, a conservative 25-percent real discount rate 1s assumed for the
aquaculture and mariculture interventions”  For the much more capital-intensive tourism
intervention, however, a lower real discount rate of 15 percent 1s assumed because the borrower 1s
an nstitution (the fishermens® cooperative), not an individual, hence the lender’s level of nisk 1s
perceived to be lower It 1s also possible that this intervention would qualify for funding with softer
loans through the international development banks

For the base case (the assumptions used for the analyses presented 1n the report) a constant
(zero) real cost and price appreciation rates 1s assumed for lack of rehiable data to determune if real
costs increase faster or slower than the real benefits (prices) over time When and if such data
becomes available, however, the analytical framework developed for this study can easily
accommodate any changes in the assumptions

The opportunity cost of time for the Negril fisher families 1s also difficult to determine in the
absence of any documented statistics on fisher family incomes Annual incomes are determined by
multiplying the volume of fish caught per year by the average price for the fish sold in the local
markets less the costs of catching the fish Based on detailed interviews with the fishermen, they will
typically spend three days per week fishung, or roughly 150 days per year accounting for bad weather
Some years the fishing effort 1s less, other years 1t 1s more On very good days the catch for a
fisherman with 10 to 12 traps may be as hugh as 20 lbs of fish sold at an average price of J$75 per Ib,

12 Note that this 1s a real as opposed to a nommal mterest rate—the influence of mflatron has been removed

13 The discount rate assumption 1s largely a matter of educated judgment based on the logic expressed on
lending and savings ratcs  1he rdea s (o jusify a rate substantially igher than the 10- to 15-percent rate most often
used since the target beneficiaries are likely to be risk averters (1 ¢, they need the assurance of very attractive rates of
return to be enticed to switch from the occupation of fishing to somethmg else)
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generating a gross income as high as J$1,500 per day (for perhaps as many as 40 days per year)"
The average catch for the remaming 110 days 1s a more modest J$450 per day or less—up to 6 lbs
per day The total gross income, therefore 1s estimated at roughly J$110,000 J per year, or
equivalent to nearly J$425 per day assuming a 260-day work year (365 days less weekends) If the
cost of the fishing effort 1s 60 percent (estimated in consultation with the fishermen), the average daily
opportunity cost of time 1s roughly J$250'"° which 1s assumed for purposes for the analyses of the
aquaculture and manculture interventions'® This would reflect the approximate nudpoint of annual
incomes for fisher families owning one 16-foot canoe without an engme and 12 traps (earning an
estimated net J$40,000 per year), and owning one 16-foot canoe with an engine with 12 traps who
also does some trolling (earning an estimated net J$100,000 per year) The assumed labor costs for

the tourism ntervention are discussed 1n Section 4 4 4 below

Table 4 1 Discount, Cost and Price Appreciation Rates, Opportunity Cost of Time ($J)

 Variables Aquaculture Mariculture Tounsm
Discount rate 250% 250% 150%
Cost appreciation rate 00% 00% 00%
Benefit (price) appreciation rate 00% 00% 00%
Labor cost (opportunity cost of ime) $J 250 250 NA

432 Fish Farming Aquaculture

The assumptions pertaining to the aquaculture operation are summarized in Table 4 2 Based
on the interviews with aquaculture specialists, the best size of pond for a one-pond operation 1s
shghtly less than one acre, or as assumed here, 4000 square meters The construction of the pond
15 quickly done with a bulldozer on land (preferably with clay subsoil which holds water much better
than porous soils) approximately five to six feet deep, with a very gentle slope from one end to the
other The construction cost 1s assumed to be J$110,000, mcluding all plumbing needed for filling
and draming the pond after every harvest Once built, the pond 1s stocked with 8,000 male only

" The majonty of fishermen mn the Negnil area are trap fishermen only for lack of equipment and gear to do
much deep sea fishing  The mayonity of fishcrmen who have engines will do some trolling during the September -
November period for larger and more valuable fish  1he assumptions made for the opportumty cost of tune reflect
mostly trap fishing only some deep sea fishing

15 This accounts for fuel costs procurement and replacement costs of bail and lines construction,
maintenance and replacement costs of the fish traps and wear and tear of the boats, outboard motors and gear

16 The J$250 per dav labor cost of ime 1s only a rough estumate As was well documented m the RRA
(Section 2 above) fisher families are reluctant to or cannot provide reliable mnformation on their annual incomes
Neverthieless an estimate of the labor costs for purposes of the analysis 1s essential as was derived here The J$250
estumate 15 also varied with other costs m the sensitivitv analysis i Section 5 below It 1s also emphasized that the labor
cost estimate reflects the opportunity cost of time not the current wage scales 1n Jamaica  This 1s simply a measure of
of the monetary value given up from fishmg by spending time on aquaculture or seamoss operations 1nstead In this
context the J$250 15 a reasonable estimate even 1f 1t 1s lower that the mmmimum labor wage scale for unskilled workers
m Jamaica
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fingerlings purchased for J$3 00 each'” It 1s anticipated that the pond will employ five workers to
maintain and operate the facility (including relief workers, some performing guard services and other
tasks) Each worker 1s assumed to be salaried at the assumed opportunity cost of time of J$250 per
day for 260 days per year An annual J$15,000 cost for leasing the land 1s assumed

Table 4 2 Input Assumptions, Aquaculture

Construction per pond occurs in year 1 Target for development acres 50
verage pond size measured in square meters 4000 Max no of years allowed to reach target S
Const cost (bulldozer) inc! plumbing $ J 110000 Pond operation labor/year (no of days) 280
Cost per fingerling ($ J) 3 Labor cost perday $J 250
No fingeriings bought per m2 of pond 18 No workers per explotation 5
Fish yieldaweight (Ibs) per fingerling at harvest 075  Surwvalrate each harvest 800%
No production cyclesfyear 2 Price per b for fish sold ($J) 70
No production cycles in year of construction 1 Feed cost perib $.J 800
Feed Ibs of feed per pound of flesh 2 No times per year to rent pump 2
Rental of pump for drainage operations $ J 4000  Land lease J$ per acre per year 15000

Once 1n operation, the pond will produce an average of 0 75 pounds of flesh per fingerling
per four to six months, accounting for an assumed survival rate of 80 percent Under normal and
efficient operation, harvesting can occur up to three times per year—only two harvests per year are
assumed for purposes of the analysis In year one, only one harvest 1s assumed to allow for the
construction period, problems occurring during startup for lack of famshhanty with the aquaculture
operations, and other problems Once up and running, however, a steady volume of fish can be
counted on regularly at least twice per year It 1s further assumed that two pounds of feed will, at a
cost of J$8 00 per pound, be needed to produce the 0 75 lbs of flesh'® Finally, it 1s assumed that the
operator chooses to rent a pump for the filling and drainage operations required after each harvest
The assumed rental cost 1s J$4,000 per harvest cycle

433 Seamoss Farming Mariculture

The input assumptions for the seamoss farming intervention are summarized in Table 4 3 The
capital costs, all incurred 1n year 1, include a) 10 hines of rope, 5 meters in length, spaced roughly
1 5 meter apart, b) 10 discarded tires (procured at zero cost) used as anchors, filled with ¢) cement
(0 5 bags per anchor mixed with gravel and sand), d) plastic bags for the processing of the seamoss
after each harvest, €) a shed to properly shelter the seamoss after 1t 1s dry, f) procurement of the
seamoss planting matenals (cuttings), and g) several empty plastic bottles used as floaters (procured
free of charge) Labor costs are expended for the preparation of the tire anchors, outplanting,
harvesting and processing, and daily maintenance of the lines once nstalled

17 Genctically supertor fingerlings are available for this price from the aquaculture facility in Meylersfield

12 Since the fish will attamn a weight of 0 75 Ibs m four 1o six months note that the cost of the feed will be
sigmficantly less durmg the earher months and Iugher closer to harvest
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As indicated 1n the table, a modest growth rate of moss of 0 25 Ibs per meter per week (dried)
15 assumed, which 1s lower than the growth rate expected for a properly managed seamoss operation
(see Canari, 1997) At this growth rate, the exploitation will produce some 650 pounds of seamoss
per year, or approximately 75 pound of moss per harvest (six harvests per year are assumed)

Table 4 3 Input Assumptions, Seamoss Farming

Caprtal costs all ncurred year 1 Construction of drying shed & mesh for drying 20000
No lines per explotation 10 Length per hine (meters) §  Discount rate 250%
Tire anchors no needed 10 Cement bags per anchor 05 Pncebag 280
Rope (3/4 diameter) $ J costlb 125 $J # Ibs per line 2
Provision for rope replacement per year 25% No bags per lot 80  bags needed 25
Plashc bags for bleaching $J per lot 2400 No bags per lot 100 bags needed 30
Plastic bags for marketing $J per lot 1200  Mantenance hours per day 2
Man days to prepare tire anchors 4 Man days to harvest process & market each harvest 6
Outplanting (seeding ropes) 3 Procurement of planting matenal 3000
No harvests per year 6 Opportunity cost of time J$ per day %0
Production lbs per meter per week 025 Selling price per pound ($J) 42
Fishermen population 500 Target for seamoss farming participation 100%
Target to be reached by year 10

The assumed selling price for the dried moss 1s J$42 which 1s, 1n this case, used as a
calibrating vanable more so than a reflection of the probable price one could obtain in the market, 1 e,
the price needed per pound in order to break even on the operation given the assumptions (including
an acceptable profit margin) Based on an interview with Musson Foods, the current market for bulk
seamoss 1s J$35—the price at which seamoss from the Philippines can be imported Musson Foods
will buy Jamaican seamoss in mmimum lots of 1,000 Ibs, 1f the price 1s equal to or less than the J$35
per Ib, which 1s shightly lower than the assumed price of J$42 per Ib

The significance of the J$42 break even price 1s that, given the assumptions and the
correspondmng results discussed m Section 5 below, producers are close to the wholesale market price
of J$35 per Ib The more efficient the management, the lower will be the costs, and keen attention
paid to the operation and maintenance of the exploitation will probably reduce costs further, and
ncrease the growth rate, hence, 1t 1s not unreasonable to expect that producers will be able to lower
the price to the J$35 break-even level or even below On the positive side, the price for dried
seamoss sold 1n 1/4 1b plastic bags in the retail markets in and around Negril 1s currently J$140 per
Ib (or J$35 per 1/4 Ib) At this hugh price, the seamoss operation would be financially very attractive

The assumptions pertaining to the fisher families and the target for partictpation are discussed in detail
in Section 5 below

434 Sustamnable Tourism
Economuc diversification through tourism 1s perceived as a desirable means to generate much-
needed income for the Negnl fisher families as evidenced by its inclusion in the fishermens’

cooperative planning for the economic activities to be undertaken The perspective for the analysis
1s the fishermens’ cooperative, or private sector on behalf of the cooperative (1 e, an individual, an
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NGO, and/or a consortium of private investors) who will provide some equity capital and seek
financing for the rest In either case, If tourism 1s a real possibility, there should be active
participation of the cooperative members in setting the tourism agenda (1dentifying the attractions

local community involvement in terms of employment and income generation, development of
souvenir and handicraft production, etc) While the concern related to tourism development 1s
focused largely on the needs of the tounst, the cooperative also wants to strike a balance between the
desires of visitors against the well-being of their hosts Tourism must benefit the local commumity
and there must be broad-based participation i tourism development at the communty level

The analysis 1s structured around a package for a tour group cahbrated to the facilities
available on the site(s)—in ths case, 12 tourists per group, or just enough to fill up the rooms in the
guest house The detailed assumptions pertamning to the tour group and the breakdown of the tounst
expenditures are presented in detail in Annex B, Tables B 1 - B 7 below It 1s assumed that the group
buys a round-trip 8-day package to Jamaica, including two days of travel and six days on the site
The analytical framework 1s designed to accommodate three different sites, although only one 1s
considered n the base case If tourism works well for the fishermen (1 e, 1t 1s a financially attractive
livelhood option), then investments in other sites may be considered in the long run' The
assumptions (in Annex B) provide a detailed breakdown of the tounst dollar a) the tour package cost
(82,100 duning the high season including two days travel’®)—the total amount paid to the travel agent
in the US or Europe by each tourist for the total package, and b) the breakout of the expenditures
per tounst on a daily basts into lodging, meals, local transport and entry fees Entry fees are included
n the package although hotels in Negril or concessionaires do not now charge such fees for the use
of the facihities (viewing the coral reefs, water sports, snorkeling, scuba diving, and the hke) It s
probable, however, that such fees will be imposed once the marne park has been declared® All of
the information presented as assumptions in the tables in Annex B were collected from interviewing
tourists and hotel operators 1n the area

Based on the assumptions, the on-stte total cost per day per tounst of US$155 (see Table B 3)
for the all-inclusive package 1s lower than the comparable daily rates charged by other hotels in the

' The assumption here 15 consert ative m view of the fact that most hotels can accommodate couples (double
occupancy) 1 each room The 12 rooms should be able to accommodate a maximum of 24 tounists The group of 12
tourists therefore, will occupy all of the rooms 1if all travel as singles or only half of the rooms 1if all us the double
occupancy option

2 The cost for ar transportation (US$325 as mdicated m Table 4 5) wall vary with the different outbound
gateway ctties  Onigmatmg from Miami will cost less than origmatng from San Francisco

2 The mposihion of uscr Iees 1s serroush considerad for the Montego Bay Marme Park and the discussions
currenth focus on how best to collect such fees The prevailing view 1s to charge fees for different activities In the
Judgment of the tecam however such 2 syvstum would cost far too much to admmster  Altematively fees could be
mcluded m the all-mclusive packages paid by the tourists before departure as a small mcremental addition to the cost of
the tour package not enough to dissuade the tourist from commg Once the tourists have arrived i Negnl all facilities
will be available at no extra charge because payments will already have been made
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area’” A 63 percent occupancy rate for the guest house 1s assumed, or the same average rate
experienced by all hotels 1n the Negril area for the past several years (Jamaica Annual Travel
Statistics, 1996) The benefits are based on this occupancy rate multiphed by the profit margins
associated with the lodging, meals, transportation and entry fees For example, 1if the charge for
lodging 1s US$80 per day, the profit margin 1s estimated at 60 percent (based on field interviews) after
having deducted all operating costs (except labor) such as for utihties, all cleaning and maintenance
supplies, and wear and tear on the furniture, linen, and accessories, etc For the meals, the profit
margin 1s similarly estimated at 50 percent, and for transportation, 30 percent, as indicated in Table
B 4 1n Annex B

With respect to the entry fees (see Box Box 1

1), only half 1s assumed to revert to the guest
house as a benefit, the other half will be paid to
Marine Park authonties (or to the
NRCA—however a fee system 1s eventually set
up) The portion of the fees reverting to the
guest house 1s intended to help maintain the
ecological and/or cultural/traditional integrity of
the resources or attractions offered to the
tourists

Also included as part of the benefits
(Table B4 in Annex B) are additional
expenditures made by the tournsts per day
Three categories are included a) souvenirs and
handicrafts made by the fishermens’ cooperative
members, b) donations made by the tourists for
maintenance of the ecological and cultural
integnty of the area (the donations are
presumed to be made 1n conjunction with the
activities included in the tour package and
hosted by the tour operators, 1€, the guest

The 1ssue of entry fees 1s a hotly debated topic m
Jamaica far from bemg resolved There seems to be
some concensus on usmg the money collected to support
the entity for which 1t was collected, 1 € , users are
charged a small fee for the activities 1n which they
engage In the opuon of the team, however, the costs
of collecting entry fees and adnumstering such a system
would be very hugh, and 1t would mvite corruption as foo
many people would handle the money Our
recommendation for consideration would be o include a
small general fee m the tour pachages sold to be mtially
collected by the tour operators or travel agencies sellmg
the tour packages For example, mcluded s a package
for a couple costing $3 500 for two weeks at resort X
Negnil could be a small “entry fee” charge of $4 per bed
mght (or whatever the amount would eventually be)
which would buy (hem free access to all of the activities
and/or sights the resort have to offer wiile in Jamaica
The small mcremental addition to the total cost of the
tour package would probably not dissuade the fourist
from comung The challenge would be to determine an
equitable distribution of the moneyvs collected between
the different stakeholder, mcluding the NRCA

house), and c) the sale of any educational materals prepared on behalf of the fisher families The
latter could include small booklets providing information on various aspects of interest to the tourists,
post cards, or photography books, and the like

The assumptions relating to the costs of the tourism infrastructure (construction of the guest
house and other investments) are summarized in Tables 4 4 - 4 6 The conditions for the loans are
laid out in Table 4 4 1t 1s assumed that a low cost loan (15-percent) can be obtained with a payback
period of five years including a 1-year grace period Given these assumptions, the annual loan

22 The lower rates are assumed for the base casc only It 15 not unreasonable to assume however that offermng
different and more vaned tourism experiences with an ecological focus would not also command gher prices
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payment will be nearly US$150,000 (based on the investments needed as outhined in Tables 4 5 and
4 6 below) The repayment amount 1s also based on an equity position 1n the venture of 30 percent,
1 e, the investors provide 30 percent of the capital needed Also part of the general mput
assumptions are number of salaried days per year for the workers (260 days), and the price for
gasoline (US$0 33 per hiter) for the tourist vans and motorcycles to be procured (see Table 4 5
below)

Table 4 4 Tourism Infrastructure, General Input Assumptions

lending rate for tourism infrastructure 150%
Loan payback period pay back by year s
Loan payback grace period (no years) 1
Loan payback per year US$ 148,600
Equrty postion A%
No salared days per year (full time-year equivalent) 260
Gasoline price per iiter US$0 33

The capital costs (occurring 1n year 1) are summarized in Table 4 5 Land costs are not
considered because the land will be deeded to the fisher families at no cost The 12-room tourst
guest house (lodge) will be built for US$800 per m? (all cost estimates are based on field interviews
with building contractors and others), assuming 45 m” per room (accounting for all other living space
1n the guest house such as comndors, hiving room, kitchen, dining room, etc ) The garage and repair
shop will do “double duty” by accommodating the needs of the guest house and, more importantly,
the needs of the fisher families to have outboard motors and other gear repaired These facihities will
be built for an estimated cost of US$250 per m* A solar energy installation should be considered for
later as indicated n the table Vehicles to procure include two simple tounst vans at a cost of
US$20,000 each, a glass bottom boat for coral reef excursions, and motorcycles for use for errands
by the staff

Table 4 5 Tourism Infrastructure, Capital Costs (US$)

Capnal Costs Year _ Stite 1 Ste 2 Site 3
Land acquisition year purchased and no hectares purchased 1 D O X
Price per hectare $0 $0 $0
Tounst lodge year buitt and no of reoms 1 12 0 0
Cost per m2 $300 $0 $0
m2 needed per bed 5 o , o
Garage and repair shop Yyear butlt & cost per m2 1 $250 + $0 30
m2 of garage/reparr shop needed 8o (o] 0
Pool accessones and landscaping year built &cost per m2 1 $250 $0 $0
m2 needed L I o V]
Solar installation year installed and total cost (turnkey) 1 $0 $0 $0
Vehicles all procured year 1
Tounst vans procured @ $20000 - -2 0 ¢}
Glass bottom boats procured @ $16000 1 o 0
Motorcycles procured for staff @ $2 800 2 O 0
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The recurrent costs associated with the tourtsm infrastructure are summarized in Table 4 6
Included are building and vehicle maintenance expressed as percentages of the imtial investment costs,
the provision for the replacement of all vehicles (amortization), operating costs for the vehicles, and
the payroll For the small guest house, the payroll included local guides, ground keepers, cooks and
maids, and drivers and their daily wages Also included 1s a professional hotel manager at a salary
level substantially mgher than the rest of the staff The training and retraining needed over time 1s not
budgeted because such training should probably be available through other donor projects such as
Environmental Actions (ENACT) funded by the Canadian International Development Agency
(CIDA), and/or through USAID’s ongoing or future projects Finally, a small advertising budget per
year of US$2,000 1s included for the purpose of supplementing the advertising done by the Jamaica
Tourism Board to selected US- and Europe-based clients

Table 4 6 Tourism Infrastructure, Recurrent Costs (USS)

Recuirent Costs Site 1 Site 2 Site 3
Building mamt Avear (incl furniture linen etc) % of intial investment 0% 000% 0%
Vehicle maint  (including tools and accessones) % of mitial nvestment 500% 000% 000%
Provision for vehicle replacement per year 500% C00% 000%
Gas consumption tounst vans Iters per year 1,000 0 0
Gas consumption glass bottom boat iiters per year 1200 0 0
Labor requirements Stte 1 Site 1 Stte 1 . e
# local guides & salary/day 1 0 0 $1500 $000 $000
# hotel managers & salary/day 1 0 [s] $12500 $00Q0 $000
# ground keepers & salary/day 1 0 0 $1500 $000 $000
# cooks/maids & salary/day 3 (o] 0 $2500 $000 $000
# dnivers & salary/day 1 (o] 4] $1500 000 $000
Marketing advertising_and communications costs $2000 $0 $0

44  Fmancal Analysis

The results of the analyses for all three interventions are presented in sections451-453
below for the aquaculture seamoss, and tourism interventions, respectively Al of the results are
based on the detailed assumptions summarized above and, thus, only reflect one of several possible
scenartos

441 Fish Farming Aquaculture

Given the assumptions presented in Table 4 2, the results given in Table 4 7 indicate a strong
financial feasibility for the aquaculture intervention—a positive NPV and an IRR higher than the
opportunity cost of capital (1 e, the assumed 25-percent discount rate) The negative cash flow in
year 1 1s largely attributable to assumption that only a partial production will take place during the
first year to account for the construction time and the startup difficulties The table also indicates that
nerther costs nor benefits increase (or decrease) over time, this 1s in accordance with the assumption
that real costs and benefits remain constant over the analytical time horizon
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The IRR of 39 percent per pond 1s optimistic compared with results from other aquaculture
operations It 1s, however, not an unrealistic result if the ponds are well constructed and well
managed One key varable 15 the production of fish during the year of construction because early
revenues have a much higher impact on the NPV and IRR than do late revenues If the management
1s poor and only half of one production cycle can be completed the first yer, the IRR drops
immediately to 25 percent, or the break even point where costs just equal benefits

Table 4 7 Results per Pond (J$)

Lbs of Fish Constr Cost Pond labor + Fingerlings Total Net Cash
Year Produced + Land Lease Pump Rent +Feed Total Cost Revenues Flow
1 4320 125000 333000 90720 548720 302400 -246320
2 8640 15000 333000 159840 507840 604800 96060
3 8640 15000 333000 159840 507840 604800 96960
4 8640 15000 333000 159840 507840 604800 96960
5 8640 15000 333000 158840 507840 604800 96960
6 8640 15000 333000 158840 507840 604800 96060
7 8640 15000 333000 158840 507840 604800 96960
8 8640 15000 333000 159840 507840 604800 96960
o 8640 15000 333000 159840 507840 604800 96960
10 8640 15000 333000 159840 507840 604800 98960
1 8640 15000 333000 159640 507840 604800 96960
12 8640 15000 333000 159840 507840 604800 96960
13 8640 15000 333000 159840 507840 604800 96960
14 8640 15000 333000 150840 507840 604800 96960
15 8640 15000 333000 159840 507840 604800 96960
NPV 1992592 2092162 99570
IRR 390%

44.2 Seamoss Farming Mariculture

The evolution of costs for the seamoss farming intervention given the assumptions in Table
4 3 above 1s presented 1n Table 4 8 The costs include the investments i rope, the planting matenal,
the tire anchors, the plastic bags, the drying and storage shed, and all labor

The benefits from the seamoss operation and the net cash flows (benefits minus costs) are
summarized 1in Table 4 9, again indicating strong financial feasibility based on very conservative
assumptions The seamoss volume harvested per year per operation 1s 650 Ibs (or 50 meters of lines
x 0 25 Ibs production per meter per week x 52 weeks = 650 lbs) This volume multiplied by the
assumed price per pound equals an annual total revenue of J$26,650 From the discussion of the
assumptions above, recall that the seamoss J$42 price per b was used as a calibrating variable This
price was intended to test whether the cost of seamoss production would be sufficiently low to
consider the wholesale market (primarily Musson Food) where the maxamum price paid 1s currently
J$35 per Ib At the J$35 per pound, the NPV per seamoss operation would be negative, 1 ¢, the
price would have to be shghtly higher, at least J$41 per 1b 1n order to break even, and J$42 per Ib to
move nto the profitability range In reality, however, the retail market offers much more attractive
prices—up to J$140 per pound for dried seamoss packaged in 1/4-Ib plastic bags sold to local retail
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outlets At this price, the seamoss operation would be financially very attractive—all investment
costs incurred would be recovered within the first year

Table 4 8 Costs per Seamoss Exploitation (J$)

Capital Costs Install & Out  Maint & Pro- Total
Year Rope Planting Mat Anchors _Plastic Bags _ Drying shed plant Labor cess Labor Costs
1 3125 3000 1400 4800 20000 1750 16250 50325
2 625 0 0 3600 0 0 16250 20475
3 625 o] 0 3600 o 0 16250 20475
4 625 o] 0 3600 0 0 16250 20475
5 625 0 o) 3600 0 0 16250 20475
6 625 0 0 3600 o o 16250 20475
7 625 0 0 3600 0 0 16250 20475
8 625 0 0 3600 0 0 16250 20475
9 625 0 0 3600 0 0 16250 20475
10 625 0 0 3600 0 o 16250 20475
1 625 0 o 3600 0 0 16250 20475
12 625 0 0 3600 o 0 16250 20475
13 625 0 0 3600 0 0 16250 20475
14 625 0 0 3600 0 0 16250 20475
15 625 0 0 3600 0 0 16250 20475

Table 4 9 Benefits and Net Cash Flows per Seamoss Exploitation (J$)

Volume Harvest Net

Year | HarvestedAir Value Cash Flow
1 650 27300 -23025
2 650 2730 6825
3 650 27300 6825
4 650 27300 6825
5 650 27300 6825
6 650 27300 6825
7 650 27300 6825
8 650 27300 6825
9 650 27300 6825
10 630 27300 6825
1 650 27300 6825
12 630 27300 6825
13 650 27300 6825
14 650 27300 6825
15 630 27300 6825
NPV 2459
IIRR 28 8%
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443 Sustamable Tourism

Several of the results for the tourism intervention not directly related to the guest house but
instead to the tour groups are summarized i Tables B 5 - B 9 in Annex B below” These tables
demonstrate the necessary condition that the tounsm option must be profitable not only for the guest
house in Negnl, but for the tour operators as well Given the prices charged per tourist, will the tour
operator make an adequate profit? As indicated in Table B 5, each tour package will generate a profit
level of 12 6 percent net of all costs The airfare accounts for more than 19 percent of the total tour
package while lodging accounts for the biggest share—28 3 percent of the total package The
computed average cost per day per tounst, all costs included, 1s US$263 Given the assumptions
(which do not deviate much from the rest of the industry), 1t 1s concluded that tours to Negnl of this
configuration would be a profitable undertaking for the tour operator

Given the assumptions, the total benefits accruing to the guest house 1s an estimated US$163
per day per tourst as indicated in Table B 6 (Annex B), including those that are part of the tour
package (lodging, meals, local transportation, and entry fees), and additional expenditures for
souvenirs, donations, and for miscellaneous educational materials The US$163 per day 1s total
revenues collected by the guest house The net benefits amount to only US$86 30 per day, given the
profit margins discussed above

In the aggregate (Table B 7 Annex B), the visitor capacity for the guest house 1s 4,380 bed
mghts per year (12 beds x 365 days) At an average (assumed) occupancy rate of 63 percent per
year, nearly 2,800 bed-nights will be sold annually, or equal to total annual revenues of nearly
US$450,000

The detailed results for the infrastructure investments (capital and recurrent costs) are
presented in Table B8 and B9 in Annex B  Given the assumptions, the bulding will cost
US$432,000, the garage and repair shop US$20,000, and the pool and accessories another
US$20,000 All vehicles (tounst vans, glass bottom boat, and motorcycles) will cost shightly in
excess of US$61,000 The recurrent costs include operating and maintenance costs for buildings and
vehicles and amortization cost for the vehicles Also included 1s the payroll (Iabor costs)

All costs and benefits are summanzed on an annual basis i Table 4 10 below All values are
in US dollars Based on the assumptions, the tourism option 1s deemed financially feasible since the
NPV is greater than zero and the IRR exceeds the assumed 15-percent opportunity cost of capital
It 15 important to note also that these results are obtained assuming an occupancy rate of only 63
percent If this were increased by only seven percent (to 70 percent), the IRR would increase from
19 6 percent to 23 9 percent

3
2 As mentoned earlier the tourism micrvention 15 nuch more complex to analyze and, thus requires more
space and attention m tlus report  Flus does not mean however that the tourism 1s m any way preferred over the other

wmierventions
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Table 4 10 Summary of Benefits and Costs (US$)

Total Total

Year Site 1 Site 2 Site 3 Benefits Cosls NCF
1 0 0 0 0 604 510 (604,510)

2 238136 0 0 238136 140505 97 631

3 238 136 0 0 238136 140505 97 631
4 238 136 0 0 238 136 127673 110463
5 238136 0 0 238136 112917 125220
6 238136 0 0 238136 05947 142190
7 238136 0 0 238136 76 431 161 705
8 238136 0 0 238136 76 430 161 687
9 238136 0 o 238 136 76 450 161 687
10 238136 0 0 238 136 76 450 161 687
11 238136 0 0 238136 76 450 161 687
12 238136 0 0 238136 76 450 161 687
13 238136 0 0 238136 76 450 161 687
14 238 136 0 0 238136 76 450 161 687
15 238,136 0 0 238,136 76,450 161,687
NPV | 1185306 | 1052604 132 792

IRR 19 6%

38




5 AGGREGATION AND SENSITIVITY ANALYSIS
51 Introduction

The analyses presented in the previous section were based on operations of certain
configurations—a one-pond aquaculture facility, a seamoss farming operation with (10 lines of rope
for a total of 50 meters), and a tourism venture with a small 12-room guesthouse as the key feature
Obviously, different configurations can be tested, both smaller and larger Nevertheless, the
prelmmnary analyses indicate that all interventions are within the range of financial feasibility, 1 e , the
participant fisher families would be better off income-wise than without them In this section, the
interventions are aggregated in accordance with the targets specified in the assumption tables (see
Section 4) and a sensitivity analysis of the base case assumptions 1s carried out

52  Development Targets

The assumed development targets are modest For the aquaculture intervention 1t is assumed
m Table 4 2 that only 50 acres (or 50 1-acre ponds) will be developed over a S-year period, or the
equivalent of 10 ponds per year This means (theoretically) that up to 50 fisher famikies (or 10
percent from a target audience of some 500) could become involved with aquaculture 1n independent
operations, or fewer operations will be established on larger areas of land with more than one pond
It could also mean that at least one member from each family could potentially take up aquaculture
as an alternative livehhood option  Similarly, for the seamoss intervention 1t 1s assumed that 10
percent of the fisher families (50) will adopt the interventions over a 10-year period, or one member
from each family* The overall impacts on the total population of fisher families from these two
interventions will of course increase 1f the targets are raised and fishermen successfully adopt the
technologies As mentioned above, the probable fact that all three interventions are deemed
financially feasible from the fishermens’ perspective does not necessarily mean that they will be
adopted Half-hearted attempts at using scarce fishing time for non-fishing pursuits such as seamoss
farmung, aquaculture and/or tounism will eventually fail If, on the other hand, there 1s dedication and
commitment to these alternative interventions, the probability 1s high that the fishermen may
eventually succeed, even to the point where the interventions take over as full, not just part-time,
activities

53  Aggregate Results
The aggregate results for the aquaculture and seamoss activities are summarized in Tables 5 1

and 5 2 below As indicated in the first column of Table 5 1, the cumulative number of ponds
ncreases from 10 ponds in year 1 to the target number of 50 ponds in year 5 The second and third

24 One reason for the relavely modest aquaculture and seamoss targets 1s the availability of land and clean
water for the former and the allocation of property nights 1n suttable areas for the latter Another reason 1s to mvolve all
fisher families (1€ one member per fanuly) although they are not necessarily evenly distributed between the different
candidate bays for lack of precise mformation on the number of fisher families 1 each bay
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columns show the volumes of fish produced over time and values (benefits) generated from the fish
sold The costs (the fourth column) are deducted from the benefits to generate the stream of net cash
flows (NCF) in the sixth column which 1s subjected to the NPV and IRR calculations As indicated,
the intervention 1n the aggregate 1s financially feasible in view of the positive NPV and IRR higher
than the assumed opportunity cost of capital

Table S 1 Aggregate Benefits From Aquaculture Operation (J$)

Cumul Lbs of Fish Net Cash
Year # Ponds Produced Benefits Costs Flow
1 10 43200 3024000 5487200 -2463200
2 20 120600 9072000 10565600 1483600
3 30 216000 15120000 15644000 524000
4 40 302400 21168000 20722400 445600
5 50 388800 27216000 25800800 1415200
] 50 432000 30240000 25392000 4848000
7 50 432000 30240000 25392000 4848000
8 50 432000 30240000 25392000 4848000
8 50 432000 30240000 25392000 4848000
10 50 432000 30240000 25392000 4848000
11 50 432000 30240000 25392000 4848000
12 S0 432000 30240000 25392000 4848000
13 S0 432000 30240000 25392000 4348000
14 S0 432000 30240000 25392000 4845000
15 S0 432000 30240000 25392000 4848000
NPV 68935543 65811969 3123574
ER 38 7%

The seamoss operation in the aggregate exhibits similar results to the aquaculture intervention
as indicated in Table 5 2 All costs and benefits associated with the cumulative participation of five
operations in year one increasing to 50 operations n year 10 are summarized in the table The
aggregate NCF subjected to the NPV and IRR calculations indicate reasonably strong financial
feasibility As with the aquaculture case, any change 1n the targets and/or change in any of the mput
assumptions will generate different streams of benefits and costs In both cases, the assumptions used
n the base case are very conservative For example, only two harvests from the aquaculture facility
are assumed—three harvests are probable For the seamoss option, a production of only 0 25 lbs per
meter per week 1s assumed—more than twice this level 1s probable Improved performance in both
cases depends on the efficiency with which the operations are managed and operated

Finally, since only one tounsm guest lodge 1s envisioned, the results for the tourism option
presented in the previous section are also the aggregate results Again, the assumptions used in the
base case are very conservative The results are based on several tour packages sold per year where
the average room occupancy rate does not exceed 63 percent Not counted here 1s the fact that the
rooms can be double occupancy, 1, the guest house could accommodate up to 24 people The
results, therefore, are based on a very low bed occupancy rate, and, the results still show reasonably
strong feasibility for both the outbound tour operator and the guest house owners (1 e , the Negril
fishermen)
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As a final note to this section, 1t 1s important to acknowledge that, for low income fisher
families, the mcidence of negative net cash flows for several years before positive cash flows appear
may be difficult 1f not an impossible financial burden for most if these were true out-of-pocket costs
In this context, however, it 1s important to understand that a large portion of these negative cash
flows are labor costs that the fishermen would not count anyway, at least not when they are fishing
Fishermen do not account for the labor expended 1n the process of catching the fish In the analyses
presented above, however, labor 1s costed at the assumed opportunty cost of J$250per day per
person These (labor) costs dominate most of the negative NCFs 1n the tables

Table S 2 Aggregate Benefits From Seamoss Operation (J$)

Cumulative Aggregate Aggregate Aggregate Aggregate
| Year ]| Participation Product (Lbs) Benefits Costs NCF
1 5 3250 136500 251625 -115125
2 10 6500 273000 354000 81000
3 15 9750 409500 456375 -46875
4 20 13000 546000 558750 -12750
5 25 16250 682500 661125 21375
6 0 19500 819000 763500 55500
7 35 22750 955500 865875 89625
8 40 26000 1082000 968250 123750
9 45 29250 1228500 1070625 157875
10 50 32500 1365000 1173000 192000
11 50 32500 1385000 1023730 341250
12 50 32500 1365000 1023750 341250
13 50 32500 1365000 1023750 341230
14 50 32600 1365000 1023750 341250
15 S0 32500 1365000 1023750 341250
NPV 28293
IRR 27 3%

54  Sensitivity Analysis

The sensitivity analysis 1s used to test the sensitivity of the results to changes in the base case
assumptions The base case NPV results in the aggregate are reproduced 1n the middle column of
Table 5 3, all indicating financial feasibility as they are all positive The question asked in the
sensitivity analysis 1s what happens to the NPV results 1f the base case assumptions are increased or
decreased 1n mcrements of 10 percent? The information sought 1s switching values—at what point
will the NPV switch from posttive to negative, or how much of an increase mn costs or a decrease in
benefits can the interventions tolerate before they cease to be financially feasible?

Beginming with the aquaculture intervention, the discount rate can increase by more than 30
percent before the NPV switches to negative as indicated in the table (of from 25 percent to more
than 325 percent) The results, however, are very sensitive to any changes in the cost
assumptions—an mcrease of less than 10 percent will switch the NPV from positive to negative On
the other hand, only a shght decrease in costs will greatly increase the NPV Given the conservative
assumptions used for this intervention, 1t 1s probable that the base case costs assumptions are already
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shghtly elevated, hence cost reductions are more probable than cost increases With respect to the
benefits, these are equally sensitive as only a shght decrease 1n the assumed price for the fish will
switch the NPV from positive to negative Again, however, the benefit assumptions are conservative,
particularly with respect to the number of production cycles in any given year Only two harvests per
year was assumed 1n the base case, three harvests are very much within the realm of possibility (as
mentioned above)

The seamoss farming intervention 1s also particularly sensitive to changes n any of the base
case assumptions This 1s to be expected, however, since the results presented for this ntervention
were already cahbrated with the price to be near the break even level, 1€, any change n the
assumptions will cause the NPV to switch The base case price of J$42 generates the aggregate NPV
of J$28,293 which roughly defines the break even point Ths price 1s shghtly lugher than the J$35
price needed to supply the bulk wholesale market, but much lower than the prices paid in the
alternative local retail market If the wholesale market 1s ruled out and the operators opt to sell in
the retail market, then the sensitivity analysis would exhibit much different results as the assumptions
(particularly on the benefit side) would be much less sensitive®

The NPV results for the tourism option are less sensitive to changes n the base case
assumptions As indicated mn the table, the discount rate can increase by more than 30 percent before
the NPV switches from positive to negative (at the 30-percent level, the NPV 1s nearly zero, or at the
break even pomnt) Costs could increase and benefits decrease by more than 10 percent, respectively,
and the NPV would still remain in the range of feasibility The occupancy rate could also decrease
by more than 10 percent before the NPV result switches

Table S 3 Sensitivity Analysis of Aggregate Results

Interventions -30% 20% 10%__} Base Case 10% 20% 0%
Aquaculture (J$)
Discount rate 7267689 5558703 4204180 | 3123574 2256382 1556754 989652
Costs 22867164 16285068 9704771 3124574 3457623 -10038820 -1662007
Benefits -17557089 10663535 -3769981 3123574 10017128 16910682 23804237
Production cycles -10642190  -6053602 -1465014| 3123574 7712162 12300740 16889337
Seamoss (J$)
Discount rate 191872 121937 66813 28293 -2709 26474 -44701
Costs 693234 471587 249940 268293 -193354 -415001 -636648
Benefits 645136 420660  -196183 28293 252769 477245 701721
Tourism (US$)
Discount rate 334963 257349 190517 132792 82788 39355 1533
Costs 482362 365838 249315 132792 16268 -100255 -216778
Benefits 203048 81101 20845 132792 244738 356684 458631
Qccupancy rate 222827 104287 14252 132792 251331 369871 488410

Bts mmportant to note that the adoption of the seamoss mntervention by 50 Negril fisher families given the
assumptions will merease the supplv of seamoss m the regron and thus drsve the market price for the 1/4-1b packets
down from the current level of J$35 per packet o a sigmficantly lower level  The extent to which the price wall reduce

1s not known although 1t 15 highly improbable that the price will dechine to a level where the mtervention 1s no longer
financially feasible
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55 Risks

An important observation made by the team 1s the fact that respondents (the individuals and
institutions terviewed) would, more often than not, offer negative comments about the options
chosen as candidates for analysis a) “ fish farming (aquaculture) will not work because fishermen
are not farmers,” b) “ fishermen will never become proficient tourism operators or be able to work
effectively as employees for hotels or tour operators,” or ¢) “ seamoss farming will not work
because Musson Food (the largest market for bulk seamoss for Negnl fishermen) can import the moss
from the Philippines for less than 1t would cost to produce 1t in Jamaica,” etc  These comments are
all vahd 1n many, but not all, circumstances To some extent, fisher famlies 1n Jamaica have tried
these interventions before and have often failled In nearly all cases, however, the failures are not
attributable to the interventions, they are more eastly attributable to fisher families’ lack of social
organization and commitment to the interventions If one 1s to take up aquaculture and/or seamoss
farming, there must be commitment and dedication to the venture, with the realization that less time
will be available for fishing There are real risks, therefore, in supporting the fisher families in
implementing mterventions like these, ssmply because therr intent 1s to reduce fishing effort—an intent
probably not highly esteemed by dedicated fisher famulies Any interventions different from fishing
would fall in this category

56  Support From USAID/Jamaica and DEMO

In view of the results presented in this report and the inherent nisks, USAID/Jamaica 1s
encouraged to pursue an extension of the DEMO Project with a focus on providing support for the
Negril fisher famihes The kind of support offered, however, must be comprehensive so as to
mimmize the nisk of fisher families abandoming the mnterventions when faced with minor obstacles
NEPT and NCRPS are probably the key NGO institutions through which the support should flow
since they are in daily touch with the fishermen and the cooperative The most important kind of
support will probably be in the area of identifying funding sources, or providing guarantees on behalf
of the cooperative for funding through the cooperative The mstitutions, therefore, must be
considerably strengthened in the areas of financial analysis and management, economics, and
accounting, and in how to prepare bankable proposals for the funding institutions This expertise
must be passed on to the participating fisher famihies and/or cooperative structure on a continuous
basis

It 1s equally important that the NRCA be considerably strengthened in the areas of economic
and financial analysis—the capacity to determine if the environmental proposals put forth under the
auspices of DEMO and/or other donor projects make financial and economic sense  Such expertise
1s woefully lacking at NRCA
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ANNEX A INDIVIDUALS AND INSTITUTIONS CONTACTED

United States Agency for International Development (USAID)
Booth, Greg, Environmental Advisor
Feldman, JoAnn, Program Office

Natural Resources Conservation Authority (NRCA)
Emmanuel, Elizabeth, Jamaican Coordinator of ENACT (CIDA)
Townsend, Winsome, DEMO Project Manager
McKenzie, Anthony, Sr Director of Coastal Zone Branch
Ornstemn, Conrad, DEMO
Stephens, Carol, Lawyer
Gardner, Lloyd, Consultant to DEMO Project

Jamaica Tourist Board, Negril
Williams, Volney

Negril Area Environmental Protection Trust (NEPT)
Daley, Lows, Exec Director

South Coast Conservation Foundation (SCCF)
Espeut, Peter, Exec Director

Jamaica Conservation and Development Trust (JCDT)
Smuth, David C , Executive Director

Montego Bay Marme Park (MBMP)
Miller, Malden, Director
Clarke, Roderick, Chief Ranger

Montego Bay Marine Park (MBMP)
Cinner, Josh, Peace Corps Volunteer (PCV)

Negril Coral Reef Protection Society (NCRPS)
Thacker, Katy, Exec Dir

Negril Fishermen Cooperative 1992, Ltd (NFC)
Gordon, George, President
Gordon, Edward, Secretary
Gordon, Joy, Treasurer
Fletcher, Derrick, Vice President
Tate, Hubert, Director
Reckord, Oscar, Orange Bay Representative and Director
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Negril Chamber of Commerce
Reynolds, Chff, President
Jackson, Jean, Manager

Umiversity of West Indies
Aiken, Karl, Lecturer/Fisheries Research, Department of Life Sciences
Mr Leshe Walling, Coordinator, Fisheries Improvement Programme, Centre for Marme

Sciences
Dr Jeremy Woodley, Director, Centre for Marine Sciences

Other
Hoots, Thomas, Consultant
Hylton, Decton, ENACT team (CIDA-funded 8-year $300 million Jamaican project)
Evans, Raphael, Secretary, Negnl Local Planming Authority
Reynolds, Maurice, President, Fish Rural Aquaculture Co Ltd
Galbraith, Avery, Fishenies Officer, Ministry of Agniculture and Mining
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ANNEX B TOURISM ASSUMPTIONS AND RESULTS

1 Input assumptions not included 1n the mamn text

Table B1 No of Tourists and the Tourism Package

No of tounists per group

Length of tour and site visitations

Departure en route to destination no days
Visttosite 1 no days

Visit to site 2 no days

Vistt to site 3, no days

Return travel

Total number of days for the tour packgge

@ O QG -

Table B 2° Breakdown of the Tourism US Dollar (1)

Tour Package, Costs Hi Season Lo Season |
Pncefounst RT from US or European gateway city $2,100  $1800
International airfare $325 $300
No of outbound tour guides needed 1 Salary/dayftounst  $12 $12
No of inbound tour gurdes needed o Salary/dayftounist $0 $0O
Inbound tour suppler (guest house) required profit margin 12% NA NA
Advertising (% of total cost) by outbound operator 5% NA NA
Wyerhead (6 of tatal costs).by authound onsrator 105, - ST
Table B3 Breakdown of the Tourism US Dollar (2)
Hi SEASON cost/dayftourist Lodging Meais JTransport Entry Feas
Site 1 $80 $50 $2000 $5
Site 2 $0 30 $000 $0
Site 3
30 . $000 _ 30
JLO SEASON cost/dayftourist Lodging Meals Transport Entry Fees
Stte 1 360 $30 $2000 - $5
Stte 2 $0 $0 $000 $0
Ste3 50 $0 $000 $0
Table B 4: Occupancy Rates and Profit Margins
|Income sources Site 1 Ste2 Stte 3 Profit
Assumed occupancy rate per year 63% 0% —h 0% NA
Occupancy rate year 1 (after construction) 0% 0% . 0% - , NA
Lodging 80%
Meals L. 50% .~
Transportation % +
Entry fees 0% -
Souvenirshandicrafts avg per day Usss $o - 0 =  60% -~
Donations by tounsts avg per day usst $0 $ - 100%
|Educational matenals avg per day Uss2 $0 30 40%
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2 Results not included 1 the mamn text

Table B5 Cost per Group and Operator Profit Margins (USS)

Outbound tour operator TC/Group %
International airfare (group rate) $4225 192%
Outbound tour guide salary per tour $1 206 59%
Gateway (US), departure & return, lodging, meals and other misc_expenses $0 00%
Subtotal, outbound $5,521 251%
All costs per site Site1  Site1  Site 1
Lodging $6 240 $0 $0 $6 240 283%
Meals $3 900 $0 $0 $3900 17 7%
Transportation (on site 1) $1 560 $0 $C $1560 71%
Entry fees $390 $0 $0 $30 18%
Inbound supplier profit margin $1 451 6 6%
Subtotal, subcontract to mbound operator 313,541 61 5%
Advertising costs mcurred by outbound operator $§953 43%
Overhead costs incurred by outbound operator $2,001 91%
| Total cost per group _$22016 100 0%
Average cost per day per tounst $263
| Total revenues per group $25,200
Net revenues (profits) per group $3 184 126%
Table B 6 Expenditures per Tourist per Day (US$S)
Cost Categories Site 1 Site 2 Ste3 Total Benefits
Lodging $80 $0 $0 $80 $48 00
Meals $50 $0 $0 $50 $2500
Local transportation $20 $0 $0 $20 $600
Entry fees 35 $0 $0 $5 $250
Souvenirs/andicrafts $5 $0 $C $5 $300
Donations by tounists M $0 $0 $1 $100
Educational matenials 52 $0 $0 $2 3080
Grand Total Per Tounst $163 $0 $0 $163 $86 30
Table B7 Aggregate Revenues Generated by Sites (US$)
Ste i Site 2 Site 3 Total |
Visttor capacity per year 4380 0 0 NA
Visttors bed nights per year 278 0 0 278
Total expenditures by tounsts/year 449 782 0 0 440 782
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Table B 8 Infrastructure Investments (USS$)

Capttal Costs_Land, Buildings, Transportation, etc Stte 1 Site 2 Site 3 Total
Land acquisttion total cost $0 $0 $0 $0
Buitding construction (turnkey)
Tounst lodge no of beds (incl furniture linen etc ) $432 000 $0 $0 $432 000
Garage and repatr shop $20000 $0 $0 $20000
Pool accessories and landscaping $20000 30 $0 $20 000
Vehicles
Tounst vans $40 000 $0 $0 $40 000
Glass bottom boat $16 000 $0 $0 $16 000
Motorcycles for staff $5 600 $0 30 $5 600
Recurrent costs
Bld g maint /year (incl furmture hnen etc) % of imitial v $3540 $0 $0 $3540
Vehicle maint 9% of initial invest (inc! tools accessories) $3080 $0 $0 $3080
Prowiston for vehicle replacement per year $3080 $0 $0 $3080
Gas consumption tourist van iters per year $656 $0 $0 $656
Gas consumption glass bottom boat liters per year $394 $0 $0 $304
Local guides and rangers annual! payroll $3 900 $0 $0 $3 900
Local interpreters annual payroli $32500 $0 $0 $32 500
Ground keepers annual payroll $3 900 $0 $0 $3900
Maids and cooks annual payroll $19,500 $0 $0 $19500
Dnvers annual payroll $3900 $0 $0 $3900
Marketing advertising, and communications costs $2,000 $0 $0 $2,000
TOTAL $610050 $0 $0 $610 050
Table B9 Summary of Investment Costs (USS)
Caprtal Costs Recurrent Costs
Vehicles Buildings Veh Oper Training,
Land Building Boats & Mainten + Costs+Maint + Marketing +
pYear | Acqustion Construction Motorcycles | Linen & Furnit _ Replacement Payrolt _Debt Service]  Totsl
1 o 472 000 61 600 0 7210 63 700 0 604510
2 0 o] 0 3,540 7210 63 700 66 055 140505
3 0 0 o] 3540 7210 63 700 66 055 1405056
4 0 0 ] 3540 7210 63 700 53223 127673
5 o] 0 o] 3540 7210 63 700 38 467 112017
6 0 (o] ] 3540 7210 63 700 21497 95 947
7 0 0 0 3540 7210 63 700 1982 76 431
8 o 0 0 3540 7210 63 700 2000 76 450
9 0 0 0 3540 7210 63 700 2000 76 450
10 o] 0 0 3540 7210 63 700 2000 76 450
1 ¢] 0 0 3540 7210 63 700 2000 76 450
12 0 0 ] 3540 7210 700 2000 76 450
13 o o] o] 3540 7210 63 700 2000 76 450
14 ] 0 0 3540 7210 63 700 2000 76 450
15 0 ] 0 3540 7210 63 700 2 000 76 450
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Diagram showing Little Bay Communities perception of institutional representation

size of circle = perception of importance of institution, spatial distance = = degree of representation & contact, Arrows show percelved
linkages between Institutions - where arrows omitted, link Is weak or non-existent Chain link between NCRPS & NEPT =
community perception of them as one entity CBO refers to the Community Group at Little Bay



